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SCIENCE  is  a  knowledge  of  facts  and  a  systematic  use  of  tliat  knowledge.     Practice  is  the 
habit  by  which  a  certain  work  is  done,  or  a  certain  process  is  carried  out.    A  Scientific 
Practice  is  one  based  upon  known  facts,  and  is,  consequently,  an  intelligent  practice. 
A  practice  that  is  unscientific  is  one  of  mere  habit  that  has  no  reason  to  give  for  itself  otner  than 
that  it  is  the  way  accustomed.    The  results  are  in  the  one  case  certainty,  and  in  the  other  case 
chance. 

Dairy  Science  has  shared  with  other  science  in  a  marked  progress  during  the  last  quarter- 
century.  The  knowledge  extant  to-day,  and  available  as  science,  covers  tlie  whole  ground 
of  dairy  {practice — that  of  Milk  Production,  and  the  Manufacture  of  Dairy  Products.  There 
is  science  in  the  Selection  and  Breediay  of  tkiiry  Cows ;  in  the  Fertilization  and  Cultivation 
of  iMnd ;  in  the  Growing  of  Cattle  Feed,  and  the  Economical  Feeding  of  Stock ;  in  the  Care 
and  Management  of  the  Dairy,  and  the  Manufacture  of  Butter  and  Cheese. 

Dairy  Practice  has  not  kept  pace  with  the  advance  of  scientific  knowledge.  There 
are  dairymen  who  ai'e  still  following  practices  that  have  been  wholly  given  up  by  their  more 
advanced  competitors,  and  practices  for  which  there  can  be  only  one  excuse — lack  of  knowledge 
of  something  better.  Even  among  advanced  dairymen  there  are  practices  still  in  vogue  that 
would  be  improved  by  further  light  from  dairy  science. 

Butter  and  cheese,  either,  may  be  made  by  rule-of -thumb,  and  a  good  article  be  produced; 
but  both  are  better  and  more  easily  made  by  rule-of- reason,  ^The  judgment  that  comes  of  long 
experience,  combined  with  long  practice,  certainly  produce  good  results;  but  the  combination 
is  too  rare  to  promise  much  general  success,  in  either  branch  of  dairying.  Happily,  ordinary 
•judgment  and  moderate  skill,  in  the  api>lication  of  a  scientific  method,  involving  the  use  of 
Dest  mechanical  helps,  will  do  even  more  than  can  be  done  by  uncommon  judgment  and  great 
skill,  applied  to  a  crude,  cliance  process. 

Tlie  advantages  of  an  Improved  Practice  or  of  scientific  method  are  absolutely  essential, 
in  these  days  of  general  progress,  to  successful  competion  in  the  world's  markets  ;  and  that  fact 
affords  ample  scope  for  this  elementavy  practical  work,  which  has  for  its  object  the  practical 
one  of  making  a  better  Scientific  Knowieuge  helpful  to  a  more  Profitable  Practice. 

To  give  this  book  as  much  as  possible  a  practical  cliaracter  and  value,  it  will  be  written 
from  the  point  of  view  of  the  dairyman,  whose  living  is  made  by  keeping  cows.  Not  all  dairy- 
men can  be  scholars,  nor  even  close  students,  for  which  reason  an  effort  will  he  made  to  write 
in  language  and  style  so  simple  that  the  meaning  may  be  clear  to  the  most  ordinary  reader. 
As  the  dairyman  will  always  be  seeking  to  make  profit  out  of  his  cows,  every  sentence  will  be 
>\Titten  for  readere  whose  question  of  merit  will  be  "  Will  it  Pay  ?" 

Profitable  Dairying  to-day,  Involves  the  necessity  of  successful  competition  with  all 
other  dairying.  Keeping  this  in  mind,  our  subject  naturally  divides  itself  into  two  divisions : 
(1)  Increasing  the  market  value  of  the  product.    (2)  Lessening  the  cost  of  production, 

:p^i?.t  I. 

INCREASING  THE  MARKET  VALUE  OP  THE  PRODUCT. 

THE  Profit  from  the  dairy  depends  first  upon  the  Market  Value  of  the  dairy  products. 
Market  value  depends  upon  two  things — the  quality  of  the  products  offered,  and  the 
supply. 

There  are  dairy  goods  sold  in  the  market  so  low  that  they  cannot  pav  the  cost  of  production, 
however  cheaply  they  may  have  been  produced.  On  the  other  hand,  there  are  goods  sold  at  so 
high  a  price  that  there  must  be  a  considerable  profit  therefrom,  even  though  the  cost  of 
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prrxluction  he  unduly  high.  Butter,  for  iiHtance,  in  IteInK  h<>1<1  every  day  at  prlceH  riiriKinK 
from  six  centH  to  one  ddllnr  jter  innintl.  None  of  it  has  U'en  pnKlucetl  at  six  centw  ;  and  the 
co«t  of  prcHlucing  tlie  very  HneHt  article  nuiHt  hav»-  l)een  low  enough  to  leave  a  very  hcmmI  profit 
at  eren  Ichh  than  one  dollar  jK'r  pound. 

Improve  the  Quality.  Quality  in  the  flrHt  neeeHwity  of  every  marketable  jtroduet.  but 
it  Ih  more  than  ever  a  reeeHHity  in  butter  and  eheene.  Compare  oiu'  of  these  pro<luetH  with 
another  farm  pHxluct.  Hay  <me  of  the  cerealB;  comi«ire.  for  iuHtance,  butter  with  wheat.  Wheat 
Ih  an  ordinary  necewHary";  butter  is  mainly  a  luxury,  it  in  only  as  a  luxiuy  that  it  l)ecome«  a 
ntK-esHary  at  all.  When  it  ceaHeH  to  Ix!  a  luxury,  it  wnm  eeaHeH  to  lie  a  necenHary.  Butter 
remains  a  luxury  only  mo  lonj?  aH  itH  ({uality  is  k<x><1  :  when  the  cjuality  depreeiaten  to  a  certain 
dcKree,  the  created  aniietite  for  it  Ih  not  HatiHtied.  and  demands  a  subHtitute  or  nothint?.  The 
demand  for  butter,  therefore,  in  a  far  different  Henne  than  that  for  wheat.  dependH  upon  the 
character  of  the  article  Hupplie<l.  Again,  there  is  a  difference  in  the  value  of  different  wimplcH 
of  wheat;  but  the  difference  is  sliRht  compared  to  that  of  ilifferent  lots  of  butter,  which  varies  in 
its  (quality  not  ten,  or  even  fifty,  but  several  hundred  per  cent.  The  value  of  wheat  may  lie 
decided  easily  at  sijcht,  almost  by  mere  weight ;  the  quality  of  butter  can  lie  determinetl  only 
by  careful  examination  and  test,  And  even  then  only  to  a  degree.  The  keejiing  (piality  of  a 
sample  of  butter  cannot  always  Im*  known  even  by  an  exjiert.  Butter  cannot,  like  wheat,  be 
stored  or  transiMirted,  and  with  little  risk  of  deprcciatifin  ;  it  re<iuires  sjiecial  precautions  and 
is  liable  to  serious  depreciation  in  value.  Butter,  unlike  wheat,  liiiH  to  suffer  comiK^ition,  late 
years,  with  a  substitute,  oleomargarine,  butterine,  &c.,  which  closely  imitates  the  original, 
and  deceives  the  buyer.  TheHt>  considerations  are  of  value  to  those  for  whom  must  be 
eiupliasized  the  six?cial  need  f)f  Quality  in  the  profitable  prtKluction  of  dairy  g(XHls. 

Quality  is  so  much  dei)endent  upon  the  manufacture  of  milk  products  that  the  prpcess  of 
manufacture  will  he  described  in  this  connection. 

MILK.  Too  much  stress  cannot  be  laid  upon  the  fact  that  milk  Must  be  Pure.  Impurities  in 
milk  affect  unfavorably  not  only  the  value  of  its  prwhicts  as  articles  of  diet,  but  the 
very  pnx-esses  which  give  the  products.  For  instance,  the  drinking  by  the  cows  of 
impure  water,  the  dropping  of  impurities  into  the  milk  itself,  not  only  render  the  milk  an 
improper  diet,  biit  make  more  difficult  and  unsatisfactory  the  manufacture  of  milk  products 
therefrom.  While  milk  is  extremely  sensitive  to  odors  or  taints  of  any  kind,  the  animal  sourcti 
of  milk  makes  it  esjiecially  subject  to  chances  of  contamination.  The  health  of  the  cow,  what 
she  eats  or  drinks,  the  kind  of  treatment  to  which  she  is  subjected,  will  affect  the  milk  for  good 
or  ill,  even  before  it  is  drawn  from  the  udder.  The  surroundings  of  the  milk  while  it  is  being 
drawn  are  alwavs  more  or  less  unfavorable  to  puritv  and  cleanliness.  Even  while  milk  is  being 
secreted  it  is  liable  to  taint.  Instances  are  many  where  milk  has  been  known  to  take  in  impure 
odors  through  the  breath  of  the  cow.  A  cow  is  feeding  near  an  onion  patch  and  her  milk  is 
spoiled.  A  writer  in  the  Chicago  Live  Stock  Journal  gives  an  instance  where  twelve  cows  were 
subjected  to  the  scent  of  a  dead  calf  that  was  lying  twelve  rods  from  the  lane  through  which 
the  cows  passed.  The  exjxisure  of  the  cows  to  the  tainted  air  was  but  one  minute  twice  daily, 
but  the  effect  was  to  nearly  six)il  for  cheese-making  the  milk  of  eighty-five  cows,  with  which 
the  tainted  milk  was  mixed  !  Tlte  burial  of  the  calf  removed  both  the  cause  and  the  effect. 
Cheese-^the  whole  make  of  the  factory — is  frequently  iniured  by  the  cows  of  one  or  more 
dairies  inhaling  the  air  from  decaying  matter  lying  about  the  barns. 

The  Causes  of  Imperfect  Milk.  The  chief  difHculty  in  securing  good  and  pure  milk  is  its 
extreme  sensitiveness,  already  alluded  to.  The  whole  stage  of  its  existence  is  critical.  Any 
infection  taken,  by  the  Breathing,  into  the  lungs  of  the  cow  is  cai'ried  at  once  into  the 
circulation,  then  into  the  blood,  and  taken  up  by  the  milk  as  it  is  secreted.  Perhaps  there  is 
no  single  cause  of  impure  odors  so  frequent  as  Confined  Air  in  Stables,  especially  in  cold 
climates,  where  stables  are  kept  tight-closed  for  sake  of  warmth,  the  stables  being  warmed  by 
the  heat  from  the  animals.  The  perspiration,  the  excrement  and  the  used-up  air,  all  make  foul 
breathing  that  quickly  affects  milk.  To  guard  against  this,  the  stables  should  be  provided 
with  means  af  thorough  Ventilation,  and  should  have  a  thorough  airing  with  open  doors  when 
the  cattle  go  out  for  exercise,  which  they  should  be  allowed  to  do  whenever  the  weather  is 
mild  enough.  The  stable  should  be  kept  clean,  and  an  abundance  of  absorljent  material,  such 
as  cut  straw,  saw-dust,  muck,  etc.,  kept  upon  the  floor  to  soak  up  the  liiiuid.  It  would  be  well 
to  use  i)laster  occasionally,  to  spread  upon  the  floor,  both  because  of  its  manurial  and  its 
sanitary  value. 

Bad  Food  will  produce  impure  milk.  Food  and  Water  are  the  raw  material  from  which 
milk  is  directly  manufactured.  If  the  raw  material  be  poor  the  product  will  be  faulty. 
Wholesome  Food  and  Pure  Water  are  absolutely  essential  to  the  production  of  go(xl  milk.  In 
the  Pasture,  swanq)  weeds,  wild  onions,  and  other  sorts  of  wild  weeds,  injure  the  (juality  of 
the  milk  ;  and  hi  the  Stables,  turnip  tops,  cabbages,  and  even  half-ritie  jxitatoes,  in  iu\y 
considerable  quantities,  do  likewise.  But  if  these  are  injurious,  what  shall  be  said  of  tainted 
food — partly  or  wholly  decomposed  !  Hide  it  as  one  may  to  deceive  the  cow,  it  will  show 
itself  in  the  milk. 

Of  all  injurious  foods  one  of  the  worst,  and  most  preveniible,  is  Foul  Water.  Milk  is 
about  87  parts  water;  and  this  water  if  foul  when  drank  will  not  lie  pure  when  yielded  up  to 
the  milker.  See  that  the  pastures  are  all  right.  If  the  land  is  swampy  and  cannot  be  drained 
it  is  not  fit  for  cattle;  but  if  it  must  be  used  it  might  at  least  be  separated  from  the  main 
pasture,  and  pastured  by  stock  that  is  not  yielding  milk.  Root  out  all  rank-smelling  weeds 
from  the  pasture  proper,  even  though  tne  doing  of  it  involve  considerable  labor. 


W 


V 

still  fresh 
meantime 
be  rinsed  i 
not  be  ext 
first  watei 
washing,  t 
the  vessels 
should  be 
should  noA 
vessels  ant 
warm  plac 
If  the  1 
no  wiping 
washing, 
milk  has  s( 
washing, 
to  the  milk- 
however,  t( 
finsing  of  tl 
Its  presence 
.   A  pract 
minutes  or  1 
constructed 
mop  with  a 
.  A  good 
fit  m  the  sin 
for  washing 
rubber  mats, 
be  a  cheap,  p 


cleanliness:-  vashino  milk-vessels. 


eH  rivnj?inK 
tH ;  anu  the 
j;(K)il  pnittt 

roilHct,  l)«t 
(xJiutH  with 
oat.  Wheat 
t  jHH-MHnw  a 
iry.     Butter 

to  a  certain 
,thir»K.  The 
i,Ih  uiion  the 
rent  sanipleH 
liich  varieH  in 
•Jieat  may  be 
■rininwl  only 

quality  of  ft 
ike  wheat,  be 
•oaiitions  anrt 
iiwtition,  late 
,  the  oriKinal' 
lioni  must  be 

the  prpceBB  of 

Impuritiett  in 
)f  diet,  but  the 
by  the  coWB  of 
er  the  milk  an 

milk  products 
«.  animul  sourc^ 

I  the  cow,  what 
lie  milk  for  %ooA 
vhile  it  is  bemg 
lile  milk  is  bemg 
[)  take  in  impure 

and  her  milk  w 
jvelve  cows  were 
-,  through  which 
mte  twice  daily, 
DWH,  with  which- 
,f  and  the  effect, 
of  one  or  more 

II  pure  milk  is  its 
lis  critical.  Any 
lat  once  into  the 

Perhaps  there  IS 

i»pe<ially  in  cold 
leing  warmed  by 
air,  all  make  foul 
)uld  bo  provided 
lopen  doors  when 
|r  the  weather  is 
at  material,  such 
It  wouW  be  well 
lanurial  and  its 

terial  from  which 
lb  will  be  faulty. 
If  go<xl  milk.  In 
[re  the  ciuality  ot 
liwtatoes,  in  awy 
Ik)  said  of  tainted 
low,  it  will  show 

Water.  Milk  is 
Len  yielded  up  to 
knnot  be  drained 
Id  from  the  mam 
Ik-smelling  weeds 
lor. 


Ill-health  is  another  cause  of  impure  milk.  Not  only  i,<«  rlironic  diHeattu  unfavorable  to 
inilk-pnxluction,  but  even  a  nionientury  derangement  of  the  internal  organization  will  quickly 
show  itself  in  the  milk. '  When  a  cow  is  worrieti  by  a  dog,  or  abused  by  any  brute,  lie  he 
quadruj)ed  or  bi|)ed,  the  milk  is  at  once  affected.  Tlie  i»eriodic  disturlKince  in  iiie  Hystem  due 
to  the  provi8i<m  for  re])r(Mluction  of  the  species,  known  as  seasons  of  "  Heat,"  are  really 
conditions  of  temiMirary  ill-health,  and  have  a  marked  elftnit  uiM>n  the  milk.  The  <{uality  of 
the  milk  at  such  times  is  more  or  less  deteriorated,  and  sometimes  the  nuantity  is  diminished, 
how  much  will  deitend  something  upon  the  di8|M)siti<m  of  the  (;ow,  Flelschnian  goes  so  far  as 
to  say  that  such  milk  should  not  t)«»  accepte<l  at  the  cheese-factory.  8e(<  that  everything  in  the 
care  and  ket>ping  of  cows  conduces  to  go<xl  health.  If  the  cow  is  actually  diseased,  throw 
milk  away,     where  milk  is  doubtful,  do  not  mix  it  with  milk  to  be  used. 

When  milk  is  faulty  it  will  l)e  well  to  subject  it  to  a  high  heat,  which  will  help  to  purify 
it.  If  the  milk  does  not  coagulate  in  boiling  ft  may  be  used.  Milk  that  is  affecteu  by  casual 
causes,  such  as  excessive  heat,  cold,  or  other  like  bo«lily  discomfort,  or  accidental  access  to 
foul  water,  often  may  be  corrected  by  subjecting  it  to  a  heat  of  140°  Fahrenheit.  The  milk 
afterwards,  when  cooled,  may  be  used  in  dairy  processes. 

Milk  aa  an  Abiorbeht.  All  licpiids  are  readv  alworlients  of  odors  or  impurities  of  the 
atmosphere.  Milk  is  87  per  cent,  liquid.  The  readincHs  with  which  milk  will  absorb  imjmrities 
and  the  evil  effect  upon  it  of  such  absoriition,  is  not  fully  appreciated.  The  time  when  milk 
is  the  most  absorbent  is  when  it  is  coiner  than  the  surrminding  medium.  The  greater  the 
degree  of  difference,  the  more  rapid  the  absorption.  When  milk  is  icarmer  than  the  air 
K}i)TOunding,  and  consequently  cooling  down,  it  is  less  alisorbent,  for  then  it  gives  out,  rather 
than  takes  in,  impure  oaors.  This  is  fortunate,  for  it  srfves.  jiartially  at  least,  the  milk  which 
is  drawn  in  ill-odored  stables.  The  <xlors  found  in  milk  that  is  quickly  removed  from  stables, 
come,  doubtless,  not  by  direct  absorption  but  throuah  the  breathing  of  the  cow,  or  from 
something  falling  into  the  milk.  But  when  milk  cools  down  near  to,  or  nelow,  the  tem|)erature 
of  the  air  or  liquid  Which  surrounds  it,  it  becomes  an  absorbent.  Tliis  demands  quick  removal 
from  milking  place,  and  setting  in  a  pure  atmosphere. 

Another  p<)tent  cause  of  milk  deterioration  is  UncleiM>lineis  in  Dairy,  or  Ill-Cleanied  Milk- 
Vessels.  Milk  contains  living  germs  which  are  an  active  cause  of  decomposition.  Wherevor 
milk  touches  it  is  likely  to  leave  the  seeds  of  these  ferments  to  spring  into  activity  at  the  flrst 
chance.  Milk  falling  upon  the  floor  taints  the  atmosphere;  and  the  ferments  left  in  the  pores 
or  cracks  of  vessels,  remain  there  to  rapidly  develop  in  the  next  milk  (nmred  into  the  vessels. 
It  is  wonderful  how  rapidly  a  cause  apimrently  so  shf^ht  will  hasten  the  decomposition  of  milk. 
It  is  because  of  this  fact  that  every  successf ul  dairy  is  characterized  by  a  scrupulous  care  that 
might  be  termed  fastidiousness,  were  it  not  truly  a  question  of  good  or  bad  results,  proflt 
or  loss. 

The  first  requisite  in  the  Management  of  Milk,  at  the  beginning,  throughout,  and  at  the 
end,  is  Cleanliness.  All  the  milk-vessels  from  milking-pail  to  packing  pestle  must  be  kept 
scrupulously  clean. 

"V  ITashing  Milk-Vessels.  The  cleansing  of  milk-vessels  must  follow  not  alone  the  same  day 
YY  nor  the  same  hour,  but  immediately  after  their  use.  It  is  not  possible  to  cleanse  milk- 
vessels  so  easily, or  so  well  after  the  dirt  has  dried  on  and  in  them,  as  when  they  are 
still  fresh  and  damp  after  use.  If  sometimes  a  slight  delay  be  necessary,  let  the  vessels  in  the 
meantime  be  filled  with,  or  plunged  into,  cold  water.  If  water  be  not  abundant,  let  the  vessels 
be  rinsed  immediately,  and  a  little  of  the  rinsing  water  left  in  each.  This,  on  the  whole,  will 
not  be  extra  labor.  For  the  first  washing  of  milk  vessels  hot  water  should  never  be  used.  The 
flrst  water  should  be  either  cold  or  only  slightly  warm.  Scrub  the  vessels  well,  in  the  flrst 
washing,  to  free  them  from  most  of  the  solid  matter,  which  adheres  to  their  surface.  Where 
the  vessels  are  oily  or  gi-easy,  which  they  will  be  when  cream  has  adliere<l  to  the  sides,  they 
should  be  washed  with  water  not  scalding,  but  warm  enough  to  melt  the  oil.  The  vessels 
should  now  be  scalded  and  rinsed,  using  a  mop  cloth,  a  swab,  or  a  suitable  brush,  to  rub  the 
vessels  and  save  the  hands.  The  vessels  may  then  be  quickly  emptied  and  drained  in  a 
warm  place. 

If  the  rinsing  water  be  as  hot  as  it  should  be,  and  abundant,  and  the  draining  done  quickly, 
no  wiping  is  required.  Where  a  towel  is  used,  however,  a  clean  one  is  recjuiretl  for  every 
washing.  Air  the  vessels  outside,  whenever  practicable,  in  the  free  air  and  sunshine.  When 
milk  has  soured  in  the  vessels,  or  the  washing  has  been  delayed,  greater  care  is  needed  in 
washing.  It  is  the  practice  of  some  good  dairy  people  to  give  an  occasional  sweetening  wash 
to  the  milk-vesels,  using  soda,  or  soap,  or  lime,  or  lime  and  ashes,  or  nettles,  etc.  It  is  well, 
however,  to  remember  that  when  any  chemical  is  used  in  the  cleansing  of  milk-vessels,  the 
rinsing  of  the  vessels  should  be  thorough  so  as  to  wholly  remove  all  trace  of  such  chemical,  for 
its  presence  may  give  trouble  in  the  cream-rising,  and  the  churning. 

A  practice  to  be  commended  is  that  of  occasionally  boiling  the  milk  vessels  for,  say  twenty 
minutes  or  half  an  hour,  and  drying  them  over  a  moderate  flre.  A  mop,  or  swab,  should  be  so 
constructed  that  it  can  be  easily  cleansed  by  wasliing,  and  afterwards  hung  up  to  dry.  A  cloth 
mop  with  a  short  handle  will  do. 

A  good  Sink  would  be  a  convenience  in  every  dairy.  One  or  two  large  pans  made  to 
fit  in  the  sink  and  to  take  up  one  tliird  or  half  the  space  of  the  sink  would  be  a  great  convenience 
for  washing  and  rinsing  vessels.  One  or  two  cheap  oil-cloth  mats,  or  the  more  exiiensive 
rubber  mats,  are  valuable  adjuncts  to  the  dairy  or  wash-room.  Another  convenience  would 
be  a  cheap,  plain  rack  for  draining  and  drying  vessels.    It  is  no  economy  to  stint  one's  self  in 
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providing  any  convenienceo  for  washing  dairy  vesftelB  which  would  maki>  a  Having  of  time  and 
labor,  and  secure  cleanlineHS. 

The  towels  usetl  for  wiping  dairy  utensils  should  lie  renewe<l  at  each  washing.  It  is  less 
trouble  to  wash  mnny  lightly-Boile<l  towels  than  a  few  luidly-Hoiled  ones  ;  but  if  it  were  not  so 
it  would  still  be  useless  to  try  to  cleanse  mi/Jt-vessels  with  towels  used  at  previous  washings. 

MILKING— Milldnff-VeM«li.  Ai>y  material  that  is  porous,  and  will  soak  up  a  liuuid,  s 
absolutely  unfit  for  use  as  milkmg-ixiils.  W(MKlen  pails  should  never  be  so  used.  The 
pores  of  the  wood  become  impregnated  with  the  seetls  of  fermentation,  and  cause  rapid 
decomposition  of  milk  whenever  they  are  used.  A  i>artv  belonging  to  the  (Jeological  Su'vey 
recently  found  themselves  camping  in  a  district  where  it  was  tlie  practice  to  milk  in  winxlen 
pails,  and  it  wos  found  that  the  milk  l)ought  from  the  farmers  would  sour  in  the  cainp  in 
three  hours !  Tin  is  a  good  material  for  milking-pails,  but  it  should  bo  of  g<K)d  quality,  and 
well  made  up,  witti  seams,  if  any,  few  and  smooth. 

The  MilkinfT  Place  Hhould  be  well  ventilatetl,  and  the  fl(H>r  clean  and  dry.  If  in  a  stable, 
spread  straw,  or  other  absorl)enf.,  under  the  cows,  to  prevent  sjwttering.  Owing  to  the  necessary 
association  of  the  milk  with  the  animal  producing  it,  and  to  the  essential  surroundings,  it  is 
required,  in  order  to  obtain  pure  milk,  tlmt  more  than  ordinary  care  l)e  taken  during  the  whole 
operation.  Water,  dirt,  or  nairs  dropping  from  the  b<Kly,  dirt  spattering  up  from  the  fl()or, 
impure  otlors,  where  milk  is  long  exjKwed,  all  must  needs  lie  guarded  against.  Before  milking, 
all  loose  hairs  iihould  be  bru8he(roff  the  side  of  the  cow. 

Above  all,  see  that  the  udder  and  teats  are  clean.  Where  the  cow  lins  lieen  well  Ix'dded 
and  carded,  and  has  been  properly  millted  at  previous  times,  it  is  comparatively  little  work  to 
prepare  the  udder.  Wipe  thoroughly  the  uditer  and  each  teat,  using  a  dry  cloth,  or  soft  hay, 
or  straw,  or  green  grass,  or  a  brush,  or  even  waste  jMiper.  Where  this  will  not  remove  the 
dirt,  the  udder  should  be  washed,  not  with  milk  but  with  clean  water,  and  wij^d  thoroughly 
dry  before  beginning  to  milk.  Rather  than  to  wash  the  udder,  and  to  mill«l)ef<>re  the  udder  is 
ouite  dry,  it  would  Jbe  better  merely  to  wipe  off  the  dirt  with  hay,  or  a  rag.  Tlie  worst  of  all 
dirt  to  fall  in  milk  is  dirt  that  trickles  down  in  liquid  form.  It  cannot  be  strained  out. 
It  is  more  pleasant,  as  well  as  more  cleanly,  to  milk  clean,  dry  teats  with  clean,  dry  hands. 

At  the  l)eBt  it  is  difficult  to  make  the  teats  as  clean  at  the  beginning  as  they  are  after 
milking  is  done.  The  dandruff  works  off  by  the  act  of  manipulation.  Therefore,  to  further 
secure  against  dirt  in  milk,  it  is  well  before  milking  to  manipulate  the  teats,  pressing  them  all 
they  will  bear  without  causing  a  flow  of  milk,  and  brushing  tlie  loose  dantlniff  off  with  the 
hand.  This  will  remove  much  loose  skin  and  effete  matter  that  would  otherwise  lo<j8en  during 
the  milking,  and  fall  into  the  pail.  This  is  not  lost  labor,  even  if  done  for  another  purpose; 
it  will  Htimulate  milk  secretion  and  cause  the  milk  to  come  more  freely  when  the  flow  begins. 
Hold  the  pail  a  little  outside  from  under  the  udder.  The  ends  of  the  teats  should  not  be 
nep;lected.  There  is  dirt  sometimes  accumulated  in  the  cavity.  It  will  be  no  loss  to  the 
dairy  if  the  first  few  drops  be  not  saved.  This  first  milk  will  be  poor  in  fat,  while  it  is 
liable  to  hasten  the  sourini^  of  the  whole  milk.  It  will  pay  not  to  draw  it  into  the  milking 
pail,  although  it  may  easily  be  saved  in  another  vessel,  if  thought  worth  wliile,  for  calves 
or  pigs. 

Milking;.  The  milker,  provided  with  a  go<id  and  solid  stool  for  a  seat,  draws  himself  close 
np  to  the  cow,  his  right  side  towards  her  head.  If  his  pail  d(x>s  not  hold  a  full  milking,  the 
milker  has  within  easy  reach,  vessel  room  to  hold  all  that  the  cow  will  give,  so  that  he  need 
not  rise  before  he  is  done.  The  left  arm  is  held  near  the  leg  of  the  cow  as  a  protecticm  for  the 
pail,  should  the  cow  raise  her  foot.  The  right  hand  grasps  one  forward  teat,  the  left  hand 
taking  the  hind  teat  on  the  opposite  side.  Grasp  the  teats  close  to  the  udder,  pressing  the 
fingers,  from  the  first  finger  doumivards,  with  a  firm,  gentle  pressure,  forcing  the  milk  down 
steadily,  but  rapidly.  Change  teats  a  few  times  so  as  to  relieve  the  pressure  on  the  full  ones. 
Study  the  comfort  of  the  cow,  and  stop  only  when  all  the  milk  has  been  drawn. 

Care  of  the  Milk.  Carry  the  milk  to  a  convenient  place,  where  the  atmosphere  is  pure, 
and  there  strain  it,  either  into  a  carrying  or  milk-setting  vessel. 

A  cloth  strainer,  when  it  is  a  good  one,  and  care  is  taken  to  keep  it  clean,  is  to  be  preferred 
to  the  wire  strainers.  If  one  uses  a  wire  strainer,  add  a  cloth  strainer  and  so  make  it  a  double 
strainer.  The  writer  has  frecjuently  seen  milkers  run  several  milkings  througli  a  single 
strainer,  leaving  froth  and  dirt  to  accumulate  therein,  and  much  of  it  to  be  forced  through  into 
the  milk.  This  froth  should  be  thrown  out  of  the  strainer,  every  time  a  pail  of  milk  has  been 
poured  through  it. 

Butter-Making.     Milk  contains  a  percentage  of  fat,  in  the  form  of  minute  particles,  too  small 
to  be  visible  to  the  naked  eye.    These  particles,  or  globules,  as  they  are  called,  are  not 
chemically  combined  with  the  other  constituent  parts  of  the  milk,  but  are  mechanically 
suspended  in  the  milk,  and  therefore  move  freely  from  place  to  place  in  the  milk.    These 
globules  are,  as  it  were,  a  foreign  substance  in  the  milk,  as  fine  dust  would  be  in  any  liquid. 

It  is  the  presence  of  this  fat  in  milk  that  gives  to  milk  its  Butter-Making  Quality.  These 
fatty  particles,  being  lighter  than  the  milk  itself,  have  a  constant  tendency  to  rise  to  the  surface, 
there  to  remain,  more  or  less  mixed  with  the  milk.  The  fat  does  not  all  rise  to  the  surface, 
for  a  part  of  it  remains  in  the  lower  portion  of  the  milk.  The  result  of  this  rising  is  that  the 
upper  portion  of  the  milk  becomes  richer  than  the  original  milk  in  fats,  while  the  lower 
portion  becomes  poorer.  This  upper  and  richer  portion  of  the  milk  is  called  Cream,  and  the 
lower  and  poorer  portion  is  called  Skim-Milk. 
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CREAMING    MILK.  T 

The  fat  globules  in  milk,  while  free  to  move  about  in  the  milk,  are  not  abBoIutelr  separate 
from  other  constituent  parts  of  the  milk.  Home  of  the  Cascine,  or  "  cheesy"  portion  of  the 
milk,  adheres  to  the  fat  globules  with  more  or  less  tenacity.  The  adhering  substanoe  being 
heavier  than  the  globules,  it  weigiis  down  the  latter  in  some  degree,  Impt^es  them  in  their 
upward  movement,  and,  along  with  the  milk,  makes  up  the  bulk  of  cream. 

Skimming;,  or  CrMming.    The  process  of  separating  cream  from  milk  was  originally  called 
Hkimming,  because  that  word  indicateil  the  only  mcxle  of  separation  once  known.     Now 
there  are  various  methods  of  milk  s«)parati(m,  and  the  word  "  creaming"  more  pro{)erly 
expresses  the  process. 

The  main  object  in  setting  milk  is  to  obtain  from  it  as  much  as  possible  of  the  cream.  The 
second  object  is  to  secure  the  skim-milk  fresh  and  sweet,  in  good  condition  for  use  in  feeding, 
etc.  Tliere  are  distinct  systems  of  creaming  milk,  the  first  of  which  is  the  natural,  or  Milli- 
Setting  system. 

A  Thermometer  begins  now  to  be  a  dairy  necessity.  Temperature  is  one  of  the  most 
im{M)rtant  factors  in  scientiflc  butter-making,  and  the  thermometer  is  the  instrument  by 
which  temperature  is  determined.  The  sense  of  feeling  cannot  l)e  depended  upon  to  tell  the 
tem|)erature  accurately  for  dairy  purposes,  any  more  than  one's  inner  consciousness  may  be 
dej.>ended  upon  to  tell  the  hour  of  c'ay  or  night.  There  should  be  a  thermometer  in  the  dairy 
of  everyone  in  whose  house  there  is  a  clock.  The  writer  has  been  accustomed  to  rejiresent 
the  thermometer  as  the  key  to  scientiflc  butter-making — it  being  a  symbol  of  definite  rules 
of  working. 

The  thermometer  is  a  very  simple  instrument,  which  everybotly  can  use  without  need  of 
practice.  Insert  the  bulb  (or  bottom  part)  into  any  substance,  and  hold  it  there  until  the 
column  of  liquid  (usually  mercury,  and  to  be  seen  in  the  small  tube)  has  come  to  a  perfect  rest. 
The  point  at  the  eiid  of  the  column  will  indicate  the  temperature,  in  what  are  called  degrees. 
In  most  thermometers  the  degrees  are  not  nil  marked  by  the  corresponding  figures  ;  every  ten 
degrees  only  are  so  marked.  One  may  rea«l  the  intermediate  degrees  by  the  snort  ladder-lines 
between  the  figures,  each  ladder-line  usually  marking  two  degrees.  Degrees  are  usually 
represented  by  the  sign  (°);  as  60°,  90°. 

The  degrees  ai*e  marked  from  zero  (0°)  upwards  and  downwards,  respectively  expressed  by 
the  words  "above  zero"  and  "below  zero.  When  any  number  of  degrees  is  given  without 
any  defining  words,  it  is  understood  to  be  degrees  above  zero.  For  instance,  cooling  to  80" 
means  cooling  to  80°  above  zero.  Below  zero  is  always  defined :  as  20°  below  zero.  Sometimes 
the  plus  ar.(l  minus  signs  are  used,  as  for  instance:  +50°,  meaning  60°  above  zero;  and 
-  10  ,  meaning  10°  below  zero. 

CREAM  Rising— The  Theory  of.    The  Movement  of  Fat  Globules,  when  single,  towards  the 
surface,  is  extremely  slow.     The  reason  of  this  is,  first,  the  Extreme  Minuteness  of  the 
(jlobules.    It  would  require  from  one  thousand  to  five  thousand  of  the  larger  ones,  ranged 
alongside  each  other,  to  make  a  line  of  them  one  inch  long !    Some  of  them  are  so  small  that  it 
would  require  ten  times  as  many  to  do  this!    Fleischman  estimates  that  a  single  pint  of  milk 
would  contain  forty-five  thousand  million  globules. 

Their  slow  movement  is  due,  in  the  second  place,  to  an  Adhesion  of  Caseine,  which,  being 
heavier  than  the  globules,  burdens  them.  The  movement  of  the  globules,  liowever,  is  more 
slow  at  the  beginning  than  later.  Some  of  the  globules,  which  are  larger  than  others,  and 
more  free  from  caseous  encumbrance,  move  the  fastest,  and  it  happens  that  such  single 

f lobules  overtake  other  globules,  and  when  these  join,  the  movement  is  further  accelerated, 
liese  combinations  continue  to  grow,  in  size,  as  they  move  upwards,  and  to  increase  in  speed. 
In  time  the  movement  of  single  and  separate  globules  which  was  at  first  so  slow  as  not  to  be 
observable,  becomes  the  movement,  as  it  were,  of  clusters,  or  flakes,  with  a  siieed  visible  to  the 
naked  eye!  The  writer  has  observed  this  movement,  in  milk  set  two  feet  deep,  when  it  had 
attained  a  speed  of  not  less  than  one  inch  per  minute!  The  appearance  of  these  cream-flakes 
was  like  that  of  a  snow  storm,  with  the  snow-flaJces  all  moving  upward,  instead  of  falling. 

What  has  just  been  described  seems  to  the  writer  to  be  one  of  the  first  principles  in  the  phil- 
osophy of  cream-rising,  and  the  very  basis  of  the  natural  system  of  milk-setting.  Moreover,  it 
seems  to  be  the  main  explanation  of  the  phenomena  of  the  rising  of  cream  through  a  considerable 
depth  of  milk,  almost  or  quite  as  well  as  through  a  shallow  body  of  milk.  It  seems  to  matter 
little  if  milk  be  set  two  inches  or  two  feet  (except  in  the  effect  of  depth  upon  the  changes  in 
milk,  through  retention  of  warmth,  aeration,  &c.)  The  explanation  is  found  in  the  principle 
just  given.  In  rising  through  a  space  of  say  two  inches,  there  is  little  accumulation  of 
globules,  and  their  movement  is  slow  ;  but  through  a  space  of  say  two  feet  compai'atively 
large  flakes  accumulate,  and  these  carry  up,  in  their  process,  many  globules  which  otherwise 
would  not  have  reacheti  the  surface,  even  if  set  shallow.  Depth  is  discussed  here  in  reference 
only  to  moi^ement  of  globules,  and  not  in  reference  to  changes  in  milk,  convenience,  etc. 

The  Fact  of  Currents  is  the  second  principle  in  cream-rising.  There  can  be  no  movement 
in  liquids  in  one  direction  without  a  corresponding  movement  in  another  direction.  The 
upward  currents  formed  by  the  rising  of  cream  globules,  or  cream-flakes,  necessarily  causes 
downward  currents  of  milk.  The  globules  which  are  the  lightest  and  freest  and  liave  the 
strongest  upward  tendency,  are  the  ones  flrst  to  move  upwards.  The  globules  which,  because 
of  small  size  and  a  caseous  burden,  possess  the  least  tendency  to  force  themselves  upwards,  are 
likely  to  be  carried  doumtvards  in  the  downward  currents.  The  turn  for  some  of  the  inferior 
globules  comes  when  the  strongest  movements  have  subsided,  while  less  favored  globules  aie 
carried  so  far  down  that  they  do  not  reach  the  surface  at  all.    This  being  true,  there  will 
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always  be  more  or  less  of  fat  in  all  skim-milk.  It  will  follow,  too,  that  the  skim-milk  at  the 
bottom  will  be  poorest,  and  that  near  the  cream  line  the  richest.  This  theory  of  currents 
explains  the  known  fact  that  the  tream  which  first  rises  is  composed  of  globules  which  are 
largest,  and  so  make  the  finest  butter. 

The  third  principle  in  the  risirg  of  cr  jam  is  the  Changes  Constantly  going  on  in  Milk. 
Milk  is  subject  to  constant  change,  from  the  time  it  is  first  formed  in  the  milk  gland  (ill  it  has 
ceased  to  be  milk.  Milk  is  at  its  best  at  the  very  beginning  of  its  life,  and  from  that  time  on 
it  deteriorates.  These  changes  are  unfavorable  to  the  rising  of  the  cream.  Cream  will  rise 
best  when  the  least  change  has  taken  place  in  the  milk.  Now,  for  all  the  cream  to  rise  in  milk, 
considerable  time  is  required,  because  of  the  ^Jow  viovement  of  the  globules,  and  the  counter 
action  of  currents,  as  ^ready  described.  TLe  changes  going  on  in  milk  so  shortens  the  time 
ihat  the  cream  cannot  all  rise  .n  the  time  available.  How  much  of  the  cream  will  rise, 
therefore,  depends,  among  other  things,  upon  the  condition  of  the  milk  in  respect  of  the 
changes  tu  which  it  is  subject  The  writer  believes  this  principle  to  be  the  one  first  of  all 
in  practical  importance  in  milk  setting.  Doubtless,  mainly  to  this  fact  ot\  changes  in  milk  is 
owmg  the  variation  in  quantity  of  cream  from  like  qualities  of  milk,  at  different  times  and 
under  different  conditions  of  atmosphere,  temperature,  etc. 

The  fourth  and  last  principle  in  the  thoory  of  cream-rising  is  that  of  the  influence  of 
Temperature.  The  first  influence  of  temperature  is  an  indirect  one,  or  the  effect  which 
temperature  has  upon  the  changes  in  miUk.  Milk  at  its  normal  temijerature  when  newly- 
drawn,  will  undergo  rapid  cliange,  which  change  is  more  slow  as  the  temiierature  is  lowered, 
and  arrested  as  the  temperature  approaches  freezing  point. 

There  is  nothing  in  dairy  literature  on  milk-setting  to-ilav  that  has  a  wider  currency  than 
the  theory  of  a  Falling  Temperat-re.  This  theory  owed  its  ongin  to  one  who  deservedly 
stands  at  the  head  among  workers  in  dairy  lines — one  of  the  pioneers  in  dairy  science,  the 
venerable,  genii;  1  and  modest  Professor  .Irnold,  whom  all  delight  to  honor. 

The  theory  of  a  falling  temperature  having  a  direct  effect  upon  the  rising  of  the  cream  is 
explained  by  the  2w^  that  water,  of  which  milk  is  largelj  composed,  is  a  better  conductor  of 
heat  than  is  fat,  of  which  the  pream  globule  is  mainly  composed.  When  milk  is  cooling,  the 
watery  part  is  affected  before  he  cream,  and  therefore  is  the  first  to  contract.  The  cream, 
because  of  this  more  speedy  contraction,  becomes  relatively  lighter,  and  its  upward  movement 
is  accelerated. 

Whatever  there  may  or  may  not  be  in  the  theory,  there  is  no  doubt  about  the  need 
in  dairy  practice  for  immediate  and  rapid  cooling  of  milk,  and  in  that  cooling  it  will 
necessarily  ^et  the  benefit  of  a  falling  temperature.  How  rapidly  milk  should  be  cooled  down 
certainly  will  dopfsnd  something  upon  its  condition,  or  the  rapidity  of  changes  going  on  in  it. 
How  much  it  will  depend  upon  the  direct  influence  of  a  falling  temperature  the  writer  is 
unable  to  say. 

' '  A  High  Temperature.  There  is  reason  to  believe  that  a  high  temperature  is  more  favorable 
than  a  low  one  to  the  rising  of  cream.  Milk  becomes  mere  fluid-like  as  it  gets  warmer,  and 
lore  viscous  as  it  gets  cold.  Cream  appears  to  mov^  upwards  more  freely,  n^seting  with  less 
[tnce,  when  the  milk  is  warm  and  rarefied,  and  to  move  with  greater  diiflculty  when  the 
cold  and  slur^gish.  There  may  be  other  i-eaaons,  but  the  strongest  one  is  that  found  in 
ce.  In  the  use  of  the  centrifugal  machine,  the  cream  will  not  separate  so  readily  when 
the  £iilk  is  cold  as  when  warm.  It  is  usual  to  heat  the  milk  to  nearly  90°  before  skimming. 
The  machine  is  supposed  to  separate  150  lbs.  of  warm  milk  to  100  ll)s.  of  cc'  '  milk.  It  is 
jH-obable,  tlierefore,  that  the  higher  tl  e  temperature,  other  things  being  equal,  the  more 
rapidly  cream  will  rise.  This  would  leE  i  to  keeping  milk  warm,  were  it  not  that  the  warm 
milk  changes  too  rapidly.  It  suggests,  however,  utilizing  the  time  milk  is  cooling  to  get  the 
benefit  of  a  high  temperature. 

It  is  because  oi.  some  such  reiisons  as  tliese  here  set  forth,  in  the  above  theories,  that  cream 
acts  so  differently  at  different  times — it  being  due  to  the  varying  conditions  that  result  fmm 
weather,  conditions  of  cows,  etc,  etc. 

A  few  siq^le  Experiments  Vould  indicate  the  basis  of  some  of  the  previous  conclusions. 
Let  it  be  supposed  that  the'ieadet"  has  a  tin  vessel  three  feet  long  and  three  inches  in  diameter. 
There  are  in  it  two  glass  windows,  about  10  inches  long  and  one  half  wide,  one  at  the  bottom 
and  one  near  the  top?*  At  the  botjism  there  is  a  faucet,  or  well-fitted  plug.  This  vessel  is  filled 
with  milk  and  the  following  phenomena  is  observed  :  First,  considerable  time — perhaj)B  an 
hour — will  elapse  before  any  cream  will,  show  itself  at  the  top.  Wlien,  however,  the  cream 
once  begins  to  gather,  it  accumulat;^s  very  rapidly,  jxirhaps  one-fourth  of  an  inch  in  ten  minutes. 
By  and  by  it  will  appefll^to  have  efesed  to  accumulate;  and  tlie  quantity  of  cream  will  api^ear 
even  to  become  less!  Again,  aftet  the  cream  has  Ixjgun  to  rise  rapidly,  the  observer  may  stand 
before  tlie  vessel,  facing  the  glass,  and  iccline  the  top  of  the  vessel  towards  him.  A  careful 
observation  will  show  to  the  naked  *ye  a  miniature  snow-storm  of  cream-flakes,  but  rising 
instead  of  falling.  The^e  cream-flakes  Will  be  seen  through  the  top  glass,  rather  than  through 
the  lower  one.  Now,  if  the  observer  will  wait  till  the  l)ody  of  cream  appt^ars  to  increase  no 
longer,  but  rather  is  dimiftishinjg  in  built,  and  will  take  a  second  observation,  he  will  notice 
that  ^he  craam-flakes  aiCTinoving  up  as  before,  and  in  apparently  large  quantities.  These 
simple  observations  will  htwtain,  so  far  as  .they  go,  the  theory  of  cream-rising,  as  just  explamed. 

Conditions  Favorable  for  Cream-Risine.  The  first  and  most  important  condition  is  the 
Creaming  Quality  of  the  milk  itself.  More  ueiiends  upon  this  than  upt.'n  the  system  of  creaming 
employed.    The  cream  of  one  sample  of  milk,  because  of  the  creaming  quality  of  that  milk,  will 
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rise  quickly  and  well,  under  otherwise  unfavorable  conditions.  The  cream  of  another  sample  of 
milk  will  rise  slowly  and  incompletely,  under  the  most  favorable  conditions  cf  setting.  This 
creaming  qualitj^  of  milk  is  dependent  first  ujjon  the  animal  itself-its  physical  organization.  This 
is  not  under  the  lumiediate  control  of  the  dairymen  and  will  be  more  properly  treated  of  in  connec- 
tion with  the  breeding  and  selection  of  animals.  The  creaii '  c  quality  of  milk  is  dependent  also 
upon  the  management  of  the  cow,  and  in  tliis  respect  is  ler  daily  control.  The  quality  of 
milk  from  the  same  cow,  at  differtnt  times  and  under  nfferent  conditions,  is  exceedingly 
variable.  It  is  affected  by  such  conditions  as  distance  from  calving,  the  treatment  of  the  cow, 
the  distance  or  length  of  time  between  milkings,  also  the  food  and  drink.  The  writer  believes 
this  to  b*^  more  important  than^ny  other  factor  in  cream-rising,  except  it  be  the  rapid  cooling 
down  of  the  milk.  If  one  would  be  successful  in  sep>arating  the  cream  from  the  milk,  let 
him  attach  much  importance  to  the  condition  of  the  milk  when  it  is  drawn  from  the  udder. 
Let  him  first  see  that  the  milk  be  pure  at  the  very  beginning,  that  it  be  the  product  of  whole- 
some food,  consumed  by  healthy  cows  kept  in  well-ventilated  quarters.  Let  the  time  between 
milking  never  be  more  than  twelve  hours,  and  let  the  milk  be  drawn  into  clean  vessels.  If 
the  best  that  is  possible  has  been  done  in  these  respeftts,  and  the  nnilk  be  speedily  removed 
from  the  milking-place  to  a  pure  atmosphere,  and  there  immediately  set  for  rapid  cooling, 
good  results  will  oe  obtained,  whatever  the  system  of  milk-setting  one  may  employ. 

The  second  favorable  condition  is  that  where  there  is  No  Delay  in  Settingf.  This  is  a  very 
import^ant  condition,  and  obtains  under  anv  system  employed.  As  soon  as  the  milk  has  been 
drawn  it  should  be  set.  Unnecessary  loss  htre  is  sheer  wastefulness.  The  little  life  of  milk  at 
its  test  is  all  too  short  for  cream-rising.  Some  of  the  cream,  in  any  case,  will  be'*left  in  the 
milk.    The  quicker  the  milk  is  set  the  less  will  be  that  residue. 

But  this  mere  loss  of  time  is  the  least  evil  of  the  delay.  If  that  loss  were  at  the  end 
instead  of  at  the  beginning  it  would  not  l)e  very  serious.  Whon  milk  is  first  drawn  it  is,  by 
virtue  of  its  temperature,  in  its  most  critical  condition  for  keeping,  and,  by  virtue  of  its 
freshness  and  a  high  temperature,  at  its  best  for  giving  up  its  yream.  To  get  good  results  it  is 
necessary  to  quickly  relieve  that  critical  condition  by  lowering  the  temperature,  and  to  take 
immediate  advantage  of  the  momentary  favorable  conditions  for  cream-rising  by  giving  the 
cream  a  chance  to  rise  during  the  process  of  cooling.  Prof.  Henry,  of  Wisconsin,  found  this 
loss  to  range  from  four  to  nine  per  c-cnt. ,  from  a  delay  of  from  twenty  to  thirty  minutes.  Such 
loss  may  be  sometimes  greater,  sometimes  less.  It  might  be  partially — not  wholly — made  up 
by  len^hened  setting,  but  other  considerations  usually  forbid  this. 

This  condition  being  a  simple  one  and  under  easy  control,  the  very  least  that  any 
dairyman  can  ask  of  himself  is  to  see  that  there  be  no  time  lost  in  setting  the  milk,  so  that 
while  it  will  be  cooling  down  from  its  riskful  temperature  the  cream  will  be  making  good  its 
short-lived  opportunity  for  rising. 

The  third  favorable  condition  is  that  of  Perfect  Rest.  Agitation  of  milk  or  cream  in 
churning  serves  a  useful  purpose.  In  this  case  the  cream  globules  have  aggregated  and  the 
cohesion  of  the  caseous  attachment  is  weakened.  But  in  cream-rising  the  minute  globules  are 
single  and  far  apart,  their  caseous  attachment  is  fresh  and  strong,  and  agitation  serves  only  to 
hinder  the  process.  The  force  of  the  upward  movement  of  cream  globules  is  so  slight  that 
it  cannot  resist  any  appreciable  counteracting  disturbance.  f 

Other  favorable  conditions  are  those  which  will  Arrest  the  Ch<mges  in  Milk.  The  cause 
of  changes  in  milk  are  the  presence  of  seeds,  or  germs,  which  grow  and  multiply,  and  hasten 
the  souring,  or  decomi>osition  of  milk.  If  new  milk  be  heated  to  a  temperature  liigh  enough 
to  kill  these  germs,  and  sealed  from  the  atmosphere,  it  will  keep  sweet  mdefinitely.  If  it  be 
so  heated  and  then  exposed  to  the  air,  it  will  keep  »weet  longer  than  will  that  which  has  not  been 
so  heated,  but  it  will  sour  after  a  time.  But  if  average  new  milk  be  sealed  from  the  atmos- 
phere without  having  been  heated,  it  will  go  BO<m  to  decay.  From  al'  this  it  would  appear 
that  the  seeds  of  decomptisition  of  milk  are  both  in  the  milk  itself  and  in  the  atmosphere  to 
which  milk  is  exposed.  Now,  the  creaming  of  the  milk  demands  that  the  action  be  arrested 
of  these  germs  which  cause  the  souring  of  the  milk,  thus  checking  the  upward  movement  of 
the  cream. 

The  agencies  which  will  check  such  action  are  important  to  the  dairyman.  Tlie  first  is 
Aeration.  Aeration,  as  understfxxl  in  dairy  work,  is  simply  exjwsure  to  the  air.  It  has  two 
objects.  The  odors  and  germs  in  milk,  which  multiply  and  hasten  decomposition,  are  dissipated 
or  destroyed  by  the  action  of  the  oxygen  of  the  air.  This  service  of  the  atmosphere  is  a  most 
valuable  one.  The  second  object  of  aerating  milk  is  to  advance  that  process  in  the  cream 
known  as  "ripening,"  to  which  reference  will  be  made  later.  Tliis  second  object  in  milk- 
setting  is  inciclental. 

Aeration  of  milk  for  milk-setting,  demands  two  conditions,  first  that  the  milk  he  tcarmer 
than  the  surrounding  air,  and  second  that  the  air  itself  be  jTurer  than  the  milk. 

Milk  may  he  aerated  before  setting,  or  it  maj'  be  set  to  aerate  itself.  In  the  first  case  it  is 
usually  done  by  ladling  it,  or  by  iwuring  from  one  vessel  to  another,  in  the  pure  open  air  and 
while  it  is  still  warm.  In  the  second  case  it  is  done  by  setting  in  shallow  vessels  and  exposing 
as  large  a  surface  as  convenient  to  the  air. 

Whether  it  will  be  profitable  to  take  the  trouble  to  aerate  milk  before  setting,  will  depend 
upon  various  conditions — the  condition  of  the  milk,  the  system  of  setting  and  the  labor 
involved.  If  the  milk  be  set  shallow,  without  loss  of  time,  in  a  pure  atmosphere,  no  other 
aeration  is  required.  The  large  surface  exiKised  to  the  air  in  shallow-setting  provides  for 
aeration.  The  same  may  be  said  of  milk  that  is  in  good  condition  when  draum  from  the  cow, 
and  set  at  once  in  deep  can«;  to  foe  cooled  down  rapidly. 
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The  time  when  aeration  is  specially  advantageous  is  when  milk  is  defective  at  the  atart,  as,  Th< 

for  instance,  in  the  heated  days  of  summer,  or  when  it  has  to  be  cooled  down  for  transportation,  and  the 

in  closed  cans.    Care  should  be  taken  to  aerate  the  milk  while  it  is  still  warm.  of  from 

The  time  when  aeration  is  to  be  avoided  is  when  the  milk  is  colder  than  the  atmosphere,  or  of  from 

when  the  atmosphere  is  at  all  impure.    Aeration  when  employed  must  be  carried  on  quickly.  The 

otherwise  the  loss  of  time  before  setting  will  offset  partially  the  advantages. 

There  is  no  question  as  to  the  advantage  of  aeration  and  cooling  of  milk  intended  for 
transportation  to  any  distance  from  the  farm;  but  there  is  some  question  as  to  the  advantage 
of  aerating  milk  in  ordinary  butter-majting.  In  some  experiments  made  by  the  wri  ar  the 
aeration  of  milk  seemed  not  to  be  advantageous;  whether  due  to  the  a^tation  or  to  something 
else  it  is  yet  difficult  to  say.  All  things  considered,  one  of  which  is  the  labor  and  (  elay 
involved,  it  is  doubtless  better  to  set  milk  at  once,  for  cream-rising,  at  least  if  the  milk  itself 
be  in  good  condition.  Whether  agitation  w^ould  be  advantageous  imder  the  peculiar  conditions 
of  imperfect  milk,  it  will  be  better  for  each  one  interested  to  detfermine,  according  to  the 
special  circumstances  of  the  case. 

The  second  agency  for  arresting  the  action  of  germs  in  milk  is  Cooling.  Moderate  warmth, 
or  the  temperature  of  new  milk  (98°),  and  in  a  decreasing  degree  downwards,  is  most  favorable 
for  the  growth  of  milk  germs.  Cold,  while  it  does  not  kill  these  germs,  renders  them  inert, 
and  checks  their  action.  When  the  temperature  has  been  reduced  to  50°,  and  lower,  the  action 
of  these  germs  is  greatly  arrested.  Cooling  accomplishes  still  more  than  this,  for  the  heat 
which  passes  otf  from  the  mirface  of  the  milk,  carries  with  it  odors  of  the  milk  which 
themselves^  being  ferments,  are  active  agents  of  decay. 

Another  agency  is  Heating.  The  germs  in  milk  grow  most  rapidly  at  blood  heat,  or  the 
heat  of  new-milk;  but  higher  temperatures  are  increasingly  unfavorable  to  them.  There  is 
probably  no  temperature  short  of  boiling  that  will  kill  all  milk  germs,  but  there  will  be  a 
slaughter  of  them  at  all  temperatures  from  say  105°  upwards. 

Take  a  small  quantity  of  milk,  mix  it  well,  and  divide  it  into  three  portion  .  Heat  one 
sample  to  140°,  anothtr  to  120°,  and  set  these  alongside  the  other  sample  that  has  not  been 
heated.  It  will  usually  be  found  that  the  sample  which  was  not  heated  will  be  the  first  to  sour, 
the  one  heated  to  120°  will  sour  next,  and  that  heated  to  140°  will  be  the  last  of  all  to  sour — 
souring  perhaps  24  hours  after  the  first  sample  has  soured. 

It  will  be  found,  too,  that  objectionable  odors  have  been  dissipated  from  the  sample  heajted 

to  140°,  and  that  the  milk  has  been  improved  for  use.    The  advantages  of  heating  milk  are  the 

destruction  of  milk  germs  and  the  purifying  of  the  milk. 

^        Another  advantage  was  once  supposed  to  belong  to  heating,  namely,  that  of  afifording  a 

I  greater  range  of  falling  temiierature,  which  was  to  be  secured  by  the  after-cooling.    The 

]  writer  does  not  strongly  urge  this  advantage.    Some  recent  experiments  by  Professor  Henry, 

of  Wisconsin,  indicated  an  actual  loss  by  heating  up  to  110°  and  120°.    How  much  of  that  loss 

was  due  to  the  loss  of  time  in  heating,  or  to  a  delay  in  setting,  it  is  difficult  to  say.    Although 

the  writer  has  experimented  not  a  little  with  a  view  to  discovering  the  influence  of  all  the 

agencies  affecting  cream-rising,  he  has  not  been  able  to  satisfy  himself  so  perfectly  as  to  be 

willing  to  risk  any  positive  statement  here ;  but  at  least  he  does  not  advise  heating  for  the 

sake  of  advantage  that  may  be  exptoted  from  the  after-cooling. 

The  effect,  too,  upon  cream,  and  butter  and  cheese,  of  heatinjj  milk,  is  one  to  be  carefully 
considered.  It  has  been  claimed  that  by  heating  milk,  butter  is  improved  in  flavor,  and  that 
the  cream  will  churn  more  readily  ;  and,  further,  that  the  butter  will  have  an  excellent  flavor, 
and  the  cheese  will  be  delicious  and  pure-flavored,  even  thonigh  the  milk  be  tainted.  The 
writer  will  leave  these  opinions  as  they  are,  and  suggest  that  whether  or  not  there  be 
improvpmsnt  of  milk  by  heating,  depends  upon  the  condition  of  the  milk.  The  question  arises 
whether  the  keeping  quality  of  the  butter  may  not  be  injured  by  the  heating  of  milk. 

There  are,  however,  a  few  points  in  heating  milk  which  may  be  depended  upon.  The  first 
is  the  PURIFYING  EFFECT  upon  milk,  already  explained,  which  shows  that  there  may  be  timrx 
when  it  will  be  a;  advantage  to  heat  milk,  and  those  times  are  when  milk  is  defective, 
or  tainted,  or  when  it  is  necessary  to  prepare  milk  for  long  keeping,  and  especially  for 
transportation. 

Tlie  second  point  is  that  milk  when  neio  should  not  be  heated  up  to  150°,  or  "scalding.'* 
Many  excellent  authors,  and  much  current  '..ri'ing,  advise  the  scalding  of  new  milk!  Be 
assured  that  under  some  conditions,  at  least,  such  scalding  will  result  in  a  marked  loss  of 
butter.  This  statement  has  reference  to  the  scalding  of  nei"  milk,  not  the  scalding  of  milk  that 
has  set  for  twelve  hours,  and  upor  which  a  cream  has  aire '<ly  risen — the  Devonshire  practice. 
Most  if  not  all  of  the  advantages  of  heating  new  milk  wm  lie  secured  by  heating  not  above 
40°,  and  without  that  loss  that  will  result  from  heating  to  150°  or  above. 

The  third  point  settled  is  that  there  is  considerable  labor  involved  in  heating  milk,  which 
makes  it  less  an  object  to  lieat  it.  All  things  considered,  it  is  not  desirable  to  heat  milk  except 
under  iieculiar  conditions,  or  in  cases  where  the  advantages  are  marked  and  undoubted ;  and 
the  heating  then  sliould  usually  be  not  higher  than  140°.  If  it  be  required  to  heat  milk  simply 
to  get  advantage  of  a  falling  temperature,  it  is  doubtless  sufficient  to  heat  onh-  to  104°. 
rphe  Manner  of  Heating  Milk.  If  fire  be  applied  directly  to  the  milk,  it  is  fikelj  to  scald  or  ^ 
I  burn  the  milk.  To  avoid  this,  the  heat  should  pass  through  watt>r.  The  milk-vessel 
may  be  conveniently  set  in  a  larger  vessel,  and  the  latter  placed  rlirectly  over  the  fire. 
The  bottom  of  the  milk-vessel  even  should  not  rest  flatly  upon  the  bottom  of  the  water-vessel, 
it  being  necessary  for  the  water  to  star  '  between  the  milk-vessel  and  tlie  bottom  of  the  water- 
vessel  which  has  immediate  contact  with  the  fire. 
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There  are  Two  Systems  of  Milk-Settiiig.  The  oldest  system  is  that  of  ShAUow-Settinfl|, 
and  the  newer  one  is  known  as  Deep-Setting.  In  the  former  fnethod  the  milk  is  set  at  a  depth 
of  from  2  to  5  inches,  in  pans,  usually  in  air,  and  in  the  second  case  in  water  or  ice,  at  a  depth 
of  from  14  to  20  inches,  in  pails  or  cans.    These  cans  are  commonly  called  Creamers. 

There  are  manifest  aovantages  in  the  newer  system.  Fewer  vessels  and  less  space  are 
required,  and  the  labor  of  caring  for  the  milk  is  reduced,  the  skim-milk  is  more  easily  kept 
sweet,  and  so  is  more  valuable  for  feeding.  Deep-setting  is  somewhat  more  independent  of 
dairy  conditions,  and  of  the  changes  in  temperature. 

Yet  there  are  some  conditions  necessary  to  deep-setting,  the  principal  one  being  an 
abimdr  nee  of  water,  either  very  cold,  or  with  ice,  and  conveniences  for  its  use.  On  the  whole, 
the  deep-setting  system  is  the  one  to  be  preferred  in  most  cases ;  although  the  writer  has 
known  of  a  number  of  instances  where  this  newfer  system  has  been  given  up  and  a  return  made 
to  the  old  one.  The  Hon.  Harris  Lewis,  one  of  the  most  successful  of  the  American  butter- 
makers,  and  an  acknowledged  authority,  says  he  has  tried  all  the  methods  except  the 
enttifugal,  and  he  has  chosen  the  large  shallow  pan,  keeping  the  milk  at  about  60"  There  are 
luany  advocates,  however,  of  the  deep-setting,  which  is  not  losing  favor.  The  circumstances 
of  each  dairyman  must  determine  the  preference  for  either  system. 

The  first  requisite  in  either  system  is  a  Pure  Atmosphere.  When  the  milk  is  first  set,  and  is 
much  warmer  than  the  surrounding  air,  it  will  give  oft  its  heat  and  will  be  less  liable  to  take 
in  impurities ;  but  as  it  cools  down  to  its  surroundings,  it  will  begin  to  take  in  everything 
objectionable  that  the  air  contains, — decaying  milk  or  vegetables,  the  scent  of  kerosene, 
tobacco,  odors  from  the  barn,  etc.  The  mflk  set  deep  and  cooled  by  water  below  the 
temperature  of  the  air,  will  take  in  odors  and  impurities  much  more  readily  than  that  which  is 
no  colder -than  the  air. 

Time  of  Setting.  Milk  set  in  shallow  pans  is  usually  allowed  to  set  longer  than  in  deep  cans' 
but  there  is  little  doubt  that  one  of  the  principal  faults  of  old-time  butter-making  was  that  of 
allowing  milk  to  set  till  the  cream  was  injured  for  butter,  and  the  skim-milk  for  feeding  The 
gain  in  quantity  of  butter  was  much  less  than  was  supposed,  and  that  gain  was  twice  offset : 
first  by  loss  in  quality  of  butter,  and  again  by  quality  of  skim-milk !  In  any  system  of  milk- 
setting  the  bulk  of  the  cream,  and  the  best  quality  of  cream,  rises  within  twelve  hours,  the 
bulk  of  the  balance  in  the  next  twelve  hom's,  and  what  will  not  rise  in  the  third  twelve  hours 
is  worth  waiting  for  only  when  it  is  secured  before  the  souring  of  cream  or  milk. 

To  the  general  rule,  however,  that  the  bulk  of  cream  wiu  rise  in  twelve  hours,  exception 
must  be  made.  The  milk  of  some  cows  has  poor  creaming  quality.  The  cream  from  such 
cows  is  slow  to  rise  and  may  be  set  longer,  to  advantage ;  but  butter-makers  will  find  such 
cows  good  ones  to  get  rid  of  to  cheese-makers.  While  one  has  such  cows  in  possession, 
however,  rather  than  wait  till  milk  sours  for  the  cream  to  rise,  it  would  be  better  to  cream 
earlier,  and  take  up  a  larger  proportion  of  the  (top)  milk. 

In  deep-setting  the  time  may  be  twenty-four,  or  thirty-six  hours,  according  to  circum- 
stances, such  as  the  creaming  quality  of  the  milk,  the  facilities  for  keeping  nrilk  sweet,  and  the 
convenience,  such  as  available  stock  of  creamers,  &c.,  &c. 

It  has  been  frequently  claimed  that  "All  the  cream  will  rise  in  twelve  hours."  This  claim 
forgets  that  in  no  case  does  milk  throw  up  all  its  cream,  that  the  (ream  of  the  milk  of  some 
cows  rises  more  quickly  than  that  of  others,  and  that  the  rising  of  the  cream  depends  upon  the 
condition  in  which  the  milk  is,  the  temperature  at  which  the  milk  is  set,  etc.  There  have  been 
instances  in  experimental  work  of  a  very  close  creaming  in  eleven  hours,  but  not  every  dairy- 
man has  such  cows,  and  creaming  facilities,  as  in  the  instances  referred  to. 
('pooling  Milk.  When  milk  is  set  in  shallow  pans  in  a  cool  'room,  the  cooling  of  the 
J  miUc,  along  with  the  aeration,  is  sufficiently  rapid  to  arrest  the  changes  in  the  milk  and 
enable  the  cream  to  rise.  The  room  should  never  be  above  60°.  This  will  be  a  good 
temperature  if  the  condition  of  the  milk  be  good  and  the  atmosphere  pure;  otherwise  the 
temperature  should  be  even  lower.  Milk  set  in  deep  cans,  having  larger  bulk,  will  of  course 
cool  more  slowly  than  when  set  shallow,  and  some  provision  must  be  made  for  more  rapid 
cooling. 

This  is  accomplished  by  the  use  of  a  better  cooling  .agency  than  air,  viz. ,  Water,  or  Ice. 
Where  ice  is  not  employed,  the  water  should  be  as  cold  as  it  can  be  supplied,  and  abundant. 
The  more  defective  the  milk  when  set,  the  more  the  need  of  rapid  cooling,  and  the  colder 
therefore  the  water  should  be. 

The  difficulty  experienced  by  farmers  who  have  not  ice,  is  the  fact  that  the  water  is 
warmest  at  the  season  when  the  condition  of  the  milk  demands  that  it  be  coldest ;  as  in  the 
liot  months  of  July  and  August.    It  is  at  this  time  that  ice  becomes  of  most  value. 

Wiiere  ice  cannot  be  had,  however,  especial  care  will  be  required  at  this  season,  in  order 
to  secure  the  cream  without  considerable  loss.  It  would  be  an  advantage,  where  the  water 
available  is  not  so  cold  as  it  should  be,  to  have  milk-cans  of  smaller  diameter,  say  6  inches 
instead  of  the  ordinary  size,  8  inches. 

It  is  a  great  advantage  to  have  running  water,  or  water  in  sufficient  abundance  to  be 
changed  frequently.  Where  water  is  running,  and  the  (juantity  can  be  regulated,  it  should  be 
allowed  to  run  a  liberal  stream  at  the  very  beginning,  and,  if  economy  demands  it,  the  stream 
may  be  slackened  later,  after  the  milk  has  cooled  down  to  a  safe  degree. 

Where  dependence  is  placed  upon  changing  the  water,  it  should  be  done  in  a  comparatively 
short  time  after  the  mill^has  been  set;  for  it  will  be  noticed  that  the  heat  of  the  milk  passes 
very  rapidly  into  the  water  at  the  beginning,  warming  the  water  and  so  reducing  its  cooling 
effect. 
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In  the  use  of  ice  for  cooling  jnilk,  if  ice  be  plentiful,  it  may  be  broken  very  fine,  wh 
eill  cool  the  milk  more  rapidly;  out  if  it  be  necessary  to  economise  the  ice,  it  may  be  br 
•nly  into  large-sized  lumps,  thus  requiring  less  ice,  but  not  cooling  the  milk  so  rapidly 
o  low. 


nor 


■will  cool 
only  in 
so  low. 

Application  of  Theory.  The  writer  is  deeply  conscious  of  the  difficulty  of  giving 
directions  for  creaming  milk  that  will  serve  the  purpose  of  all  circumstances,  times 
and  places.  Milk  is  extremely  variable  in  its  character,  being  affected  by  so  many 
conditions:  such  ,as  breed  and  individuaUty  of  the  animal.  The  milk  from  the  same  cow 
undergoes  constant  change  from  time  of  calving  until  drying  up,  and  it  is  also  quickly 
affected  by  changes  in  feed,  in  weather,  in  treatment,  etc. 

All  this  has  made  investigation  very  difficult,  and  has  resulted  in  slow  advance  in 
knowledge  concerning  milk  action.  This  variation  is  enough  to  at  once  account  for  the  fact  of 
the  existence  of  manjr  erroneous  opinions  and  wrong  theories  regarding  milk-setting,  and  the 
impossibility,  sometimes,  at  least  at  the  present  stage  of  knowledge,  of  giving  explicit 
directions  that  will  suit  all  occasions. 

By  way  of  illustration:  Prof.  Fjord,  of  Denmark,  found  in  re-heating,  to  l'>4°,  milk  that  had 
been  cooled  and  transported  before  setting,  a  gain  of  from  6  to  30  per  cent.  On  the  other  hand, 
Prof.  Henry,  of  Wisconsin,  found  in  re-heating,  to  110'  rmd  120°,  milk  that  had  stood  before 
setting  twenty  to  tliirty  minutes,  and  had  cooled  to  82°  to  93°,  a  loss  of  from  4  to  12  per  cent ! 
Such  results  as  these  do  not  much  help  to  explain  the  actual  effects  of  heating  milk,  but  help 
rather,  only  to  open  up  a  wide  field  for  one  to  experiment  further  for  himself. 

Similar  reported  experiments  giving  contradictory  results  might  be  quoted,  bearing  upon 
nearly  all  the  questions  in  dairy  practice  with  which  the  author  has  to  deal.  The  following 
is  interesting,  showing,  as  it  does,  how  completely  at  variance  two  authorities  may  be;  the 
disagreement  being  in  this  case  upon  the  question  of  the  time  which  will  be  required,  at 
different  temperatures,  for  the  cream  to  rise.  No.  1  authority  is  Johnstone's  chemistry ;  No.  2 
is  Tisserand,  a  French  author,  quoted  by  Mr.  Long: — 


Temperature. 

85° 

42° 

50° 

55° 

60° 

68° 

No.  1  says  Milk  "Will  cream  per- 
fectly" in 

No.  2  says  "  The  whole  of  the  cream 
will  rise  "  in 

(not  in)  3  weeks 
12hrs. 

24hr8. 

86hrs. 

24hr8. 

36hrs. 

20hrs. 

Notice  that  the  two  statements  are  diametrically  opposed,  thus: — 

No.  1— Hours  :  36—24—20. 

No.  2—      «         12—24—36. 

The  temperature  at  which  authority  No.  1  claims  iV.at  milk  will  not  give  up  a  notable  quantity 

of  cream  in  three  weeks,  is  the  same  tempeatur«  given  by  authority  No.  1  as  the  temperature  at 

which  the  cream  will  rise  in  twelve  hours ! 

Even  from  careful  and  painstaking  experimental  w  -  -k  erroneous  conclusions  may  be 
drawn.  For  example,  given  tne  enquiry  which  of  two  systems  will  give  the  best  results,  and 
a  resort  to  exi)erimental  work  for  tne  answer.  The  answer  may  depend  not  only  upon  the 
respective  systems,  but  upon  the  condition  of  the  milk  and  the  season  of  the  year!  If  the 
question  be  whether  the  deep-setting  or  sliallow  pan  be  best,  the  answer  in  July,  August  and 
Sejitember  may  be  in  favor  of  deep-setting,  wliilst  in  November  and  December  it  would  perhaps 
be  in  favor  of  the  shallow  pan.  Such  have  been  the  actual  results  of  experimental  work  by 
Prof.  Fjord,  wluch  are  shown  in  the  diagi-am  here  presented  and  wliich  serves  to  show  clearly 
the  erratic  tendencies  of  milk : — 


I*  a  «  f  ? 


Number  pounds  Butter  from  100  pounds  Milk ^  ^.t 


The  figures  on  the  left  show  the  butter  values  in  the  results,  or  the  number  of  pounds  of 
butter  per  hundred  pounds  of  milk ;  and  the  results  are  given  for  &full  year.  The  horizontal 
lines  corresjwnd  with  the  butter  values;  and  the  perpendicular  lines  with  the  months  of  the 
year.  For  instance,  the  shallow  pan  was  at  its  best  in  December,  when  one  hundred  pounds 
of  milk  ^ave  a  little  more  than  three  and  six-tenths  (3.6)  pounds  of  butter. 

It  will  be  seen  that  the  "  centrifuge"  is  generally  highest.but  is  beaten  by  the  deep-setting, 
or  ice,  system  in  August,  which  month  is  hard  both  upon  the  centrifuge  and  shallow  pan.  In 
November  the  ice  is  at  its  lowest,  and  is  then  beaten  by  both  the  pan  and  centrifuge,  which 
are  equally  at  their  best.  It  will  be  noticed,  too,  that  the  ice  system  runs  cou;iter  to  both  the 
other  systems,  while  the  latter  seems  to  move  in  sympathy. 
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This  peculiar  movement  is  not  inconsistent  with  the  theory  of  cream-rising  explained  in 
this  Manual.  The  centrifuge  and  the  pan  are  both  dealing  with  milk  which  is  at  higher 
temperatures,  and  cooling  less  rapidly  than  milk  in  the  ice  system.  It  were  as  if  the  higher- 
temperature  advantage  in  the  case  of  the  centrifuge  and  pan,  in  August,  were  offset  by  the 
qtiick  changes  in  the  milk;  and  that  the  too  rapid  cooling  by  the  ice  system  in  November 
caused  tlie  loss  of  the  advantage  of  a  high  temperature  in  overcoming  "heaviness"  in  the 
milk,  which  advantage  was  realized  at  its  best  by  centrifuge  and  pan. 

This,  however,  must  not  be  accepted  as  conclusive,  but  rather  as  suggestive.  What  is 
being  given  here  is  not  so  much  to  sustain  theories  as  to  show  the  difficulties  in  the  way  of 
theorizing,  to  warn  against  placing  too  much  dependence  upon  theory,  and  to  lead  up  to  the 
suggestion  of  something  better  than  theory,  or  a  wav  by  which  the  dairyman  may  partially 
guide  himself  in  his  search  ^or  the  most  profttabte  system  for  his  oini  circumstances. 

This  suggestion  is  a  proposed  w&yoj  whicli  the  farmer  may  do  Profitable  Experimental 
Work  for  himself,  or  make  tnals  for  himself  to  obtain  the  best  of  all  evidence — actual  results. 
There  is  a  little  instrument  called  a  Lactometer,  the  use  of  which  is  easily  learned,  and  whicli 
would  enable  any  experimenter  to  make  all  tlie  trials  necessary  to  satisfy  himself  as  to  the 
comparative  merit  of  any  system  of  milk-setting  he  may  choose  to  test. 

The  lactometer  is  an  instrument  which  tells  the  specific  gravity,  or  weight,  of  liquids.  It 
is  inserted  in  the  liquid,  allowed  to  sink  slowly  until  it  comes  to  a  perfect  rest,  when  the 
specific  gravity  of  the  liquid  is  indicated  by  the  figures  on  the  stem  of  the  lactometer,  at  the 
point  of  the  surface  of  the  liquid. 

The  value  of  the  lactometer  for  dairy  purposes  comes  from  the  fact  that  the  constituent 
parts  of  milk  possess  different  specific  gi'avities,  and  tlie  presence  or  absence  of  one  or  other 
may  in  some  cases  be  detected  by  this  instrument. 

The  fat  is  the  lightest  of  all  the  constituents  of  the  milk.  Tlie  removal  of  cream  from  milk 
leaves  the  milk  heavier;  and  the  more  of  the  cream  is  removed  the  heavier  the  skim-milk.  The 
lactometer  registers  very  accurately  this  variation  in  the  weight  due  to  removal  of  cream. 

It  is  in  these  facts  that  we  have  conditions  for  making  a  comparison  between  different 
systems  of  setting  milk,  by  learning  which  system  removes  the  most  cream. 

The  manner  of  conducting  the  test  is  as  follows:  The  sample  of  milk  that  is  to  be  set  is 
first  sufficiently  stirred  or  shaken  to  be  thoroughly  mixed.  A  record  is  then  made  of  its  specific 
gravity.  Separate  the  milk  irtto  as  many  lots  as  there  are  trials  to  be  made,  having  a  care  that 
each  lot  of  milk  be  maintained  of  the  same  quality,  by  constant  stirring.  When  the  milk  has 
been  creamed,  make  a  record  of  the  specific  gravity  of  the  skim-milk  of  each  lot. 

^Every  lot  of  milk  was  of  equal  value  at  the  beginning,  due  to  its  thorough  mixing;  so  if 
now  one  sample  has  thrown  up  more  cream  than,  another  the  fact  will  be  pro  veil  by  the 
lactometer,  by  the  milk  being  shown  to  be  heavier  than  the  other.  If  the  specific  gravity  of 
the  new  milk  be  subtracted  from  that  of  the  different  lots  of  skim-milk,  the  one  showing  the 
largest  remainder  will  be  the  one  Avhich  has  thi'own  up  the  most  cream. 

One  precaution  is  necessary  in  the  use  of  the  lactometer.  The  specific  gravity  of  liquids 
varies  at  different  temperatures.  A  specific  measure  of  milk — say  one  quart — will  weigh  more 
at  45  degrees  than  at  75  degrees.  This  difference  will  be  shown,  of  course,  by  the  lactometer ; 
and  it  introduces  an  element  of  error  to  be  guarded  against.  To  provide  against  sucli  possible 
error,  it  becomes  necessary  to  reduce  to  the  same  teiniierature  the  samiiles  of  milk  to  be  tested 
with  the  lactometer. 

Most  lactometers  are  gi'aduated  for  use  at  a  certain  temperature — sometimes  at  60'',  and 
sometimes  at  80°.  For  the  puqiose  of  such  test  as  above  explained  it  does  not  matter  what 
temperature  be  chosen,  so  long  as  all  the  different  samples  of  the  test  be  brought  to  that 
temperature.  But  should  a  record  be  made  of  the  test  for  purposes  of  making  comparison 
later,  with  other  like  tests,  it  would  be  necessary  to  adopt  a  standard  temperature,  which 
preferably  would  be  the  one  for  which  the  lactometer  now  in  use  has  been  graduated. 

It  is  not  necessary  to  bring  the  whole  lot  of  milk  to  the  standard  temperature.  An  averr.ge 
sample,  of  sufficient  quantity  to  use  the  lactometer,  is  taken,  is  brought  to  the  right 
temperature,  and  its  gravity  noted. 

(A  Table  has  been  constructed  which  brings  the  specific  gravity  of  milk  of  any  temjierature 
to  tliat  of  a  standard  temi>erature.  The  use  of  tliis  table  makes  it  unnecessary  to  change  the 
temperature  of  the  milk  in  order  to  determine  its  specific  gravity.) 

The  use  of  the  lactometer  here  proposed  is  strongly  urged  upon  the  reader.  It  will  be 
found  more  simple  than  tlie  description  would  make  it  seem  to  be.  It  has  several  advantages 
over  the  churning  of  the  milk. 

First,  it  is  simpler  and  saves  labor.  "H)  test  the  creaming  of  milk  by  churning,  not  only 
involves  the  labor  of  churning,  but  of  weighing  carefully  the  quantity  both  of  the  milk  and 
the  butter.  .S'ecoifd,  it  is  more  occurate.  In  churning  there  is  the  element  of  possible  error 
both  in  the  weighings  of  the  milk  and  butter,  and  in  the  pnjcess  of  churning.  Two  quantities 
o^'  cream  of  absolutely  the  same  butter  value  will  seldom,  if  ever,  churn  the  same  quantity  of 
l)utter.  Much  more  practice  is  required  to  enable  one  to  do  careful  test-churning  than  to  use 
tiie  lactometer,  and  even  after  full  pracvice  there  will  alwaj's  remain,  doubtless,  a  larger  limit 
of  error  in  cliurning  than  that  in  the  use  of  the  lactometer.  The  reader  is  cautioned,  how- 
ever, against  the  use  of  a  cheap  and  unreliable  instrument. 

Many  questions  will  present  themselves  to  the  intelligent  and  progressive  dairyman  which 
no  tl  ">ries  or  practical  instruments  will  completely  answer.  He  cannot  be  told,  for  instance, 
which  will  always  be  the  better  system,  the  shallow  or  the  deep-setting  system.  He  will  in 
some  cases  find  one  better  and  in  other  cases  the  reverse.     He  may  be  told  provisionally  that 
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when  he  has  a  good  dairy  (pure  atmosphere)  and  no  cold  water  the  shallow  pan  will  be 
■excellent,  and  perhaps  the  Better  system.  And  under  the  most  favorable  conditions  for  either 
system,  neither  will  always  be  better  than  the  other.  Hence  the  8<1ranti;ge  of  uiakir.g  trials 
for  himself,  by  the  help  of  the  lactometer,  as  explained.  Hence  '^he  need  of  making  tests  of 
each  sydtem  ai,  different  seasons,  which  can  be  done  so  quickly  and  effectively  by  simply  taking 
the  specific  gravity  of  the  skini-milk,  provided  the  precaution  has  been  taken  to  thoroughly 
mix  the  new  milk,  and  set  some  of  it  by  each  system  on  trial. 

RemoTine  Cream,  in  other  words  Creaming:,  or  Skimming^.  It  was  once  thought  necessary 
to  use  a  "skimmer"  or  a  sort  of  seive-scoop,  with  which  to  lifh  the  cream.  It  was  then 
believed  that  much  milk  in  the  cream  was  objectionable.  This  belitf  grew  out  of  the  old-time 
practice  of  keeping  cream  before  churning  it  until  it  was  downright  sour.  At  this  time,  the, 
old  rule  for  creaming  was  to  "Skim  when  the  cream  was  so  tMck  that  it  would  not  flow 
back  behind  the  finger,  as  the  finger  passed  through  it."  This  rule  was  a  natural  outcome 
of  the  system  once  employed,  but  it  was  an  unscientific  rule.  The  condition  of  the  cream  was 
due  to  the  temperature,  moisture,  &c.,  rather  than  an  indication  that  the  cream  had  all  risen. 
Now  that  it  is  known  not  to  be  necessary  to  keep  liith  milk  and  cream  till  auite  sour,  there  is 
less  need  of  leaving  the  cream  on  the  milk  till  it  forms  a  tough  blanket  tiiat  can  be  lifted. 
When  lifting  the  cream  with  an  old-time  skimmer  there  is  a  certain  loss  of  the  undercream 
which  runs  through  the  seive  back  into  the  pan.  Now  that  there  is  no  objection  to  some 
of  the  milk  being  taken  up  along  with  tlie  cream,  it  is  better  to  discard  the  old  skimmer,  and 
to  use  a  scoop  without  lioles.  With  this  the  cream  may  be  dished  up  with  less  loss,  taking 
with  it,  of  course,  a  small  portion  of  the  milk. 

The  old  rule  being  discarded,  a  new  one  o  in  order,  and  the  writer  suggests  the  following: 
Cream  the  Milk  Before  It  Is  Sour.  If  the  miik  be  in  good  condition,  and  it  be  k'  it  in  a  pure 
atmosphere,  at  60°  or  lower,  it  may  profitably  be  creamed  in  24  hours.  If  the  conditions  are 
not  so  favorable,  it  may  be  necessary  to  set  it  longer,  but  the  need  for  setting  it  longer  than  36 
hours  ought  to  be  avoided. 

In  Deep-Setting  there  are  various  methods  of  creaming.  In  the  simplest  form  of  "creamer," 
the  cream  is  dipped  up  from  tlie  top.  Tliis  method  has  to  recommend  it,  its  simplicity,  its 
fcheapness,  while  it  sefjures  the  cream  free  from  sediment — a  very  imjiortant  consideration. 
Creaming  iA  this  way  involves  a  little  more  labor,  also  some  little  care  and  skill  to  avoid  the 
loss  from  mixing  tha  cream  with  the  milk;  but  witli  a  little  practice  it  can  be  done  easily. 

There  is  no  objection  to  taking  up  some  of  the  milk  along  with  the  cream,  but  one  should 
have  a  care  to  dish  up  only  the  milk  which  is  immediately  under  the  cream,  and  which  is  the 
richest.  * 

In  deep-setting,  the  creaming  dipjiers  should  be  deeper,  and  provided  with  a  longer  and 
y  vertical  handle. 

How  Low  to  Cool..  There  are  two  facts  to  be  taken  into  account  in  connection  with 
the  cooling  of  milk.  First,  the  greater  the  bulk  of  milk  the  less  proportionate  surface  exposed 
to  the  air,  or  cooling  influence,  and,  consequently,  the  more  slowly  will  the  milk  cool. 

Second,  the  cooling  is  more  rapid  when  the  cooling  medium  is  a  good,  than  when  it  is 
a  poor  conductor  of  heat.  Milk  will  cool  more  rapidly  suri'ounded  by  cold  water  than  when 
surrounded  by  cold  air. 

T/ttrd;  the  greater  the  difference  between  the  temijerature  of  the  milk  and  that  of  the 
cooling  medium,  the  more  rapid  the  cooling.  To  illustrate  this.  Dip  a  thermometer  say  in 
either  warm  or  cold  water  and  notice  how  rapidly  the  mercury  will  move  while  the  range 
between  the  two  points  is  greatest,  and  how  slowly  it  will  move  when  the  mercury  is  near  the 
point  at  which  it  will  come  to  a  perfect  rest. 

Wishing  to  cool  the  milk  vefy  rapidly,  we  may  take  advantage  of  these  natural  laws.  In 
deep-setting  the  bulk  of  milk  is  very  considerable,  compared  to  what  it  is  in  shallow-setting. 
We  can  reduce  this  bulk,  as  much  as  we  will,  by  making  the  milk-cans  of  smaller  diameter. 
Then,  water  being  a  better  conductor  than  air,  we  may  use  water,  with  or  without  ice. 
Thirdly,  to  obtain  as  long  as  possible  a  range  of  temperature  between  the  milk  and  the  cooling 
medium,  we  use  water  as  cold  as  it  is  available.  Wnen  using  standing  water,  we  find  that  the 
heat  of  the  milk  varies  the  temperature  of  the  water  and  depreciates  its  cooling  effect.  To  avoid 
this  difficulty  we  have  recourse,  when  possible,  to  running  water,  wliich  being  constantly 
renewed,  is  always  at  the  low  temperature  required.  K  running  water  be  not  available  we 
perhaps  have  recourse  to  ice,  which  keeps  down  the  temperature. 

As  to  the  practical  effect  of  a  low  ten  'erature  of  the  cooling  medium,  inducing  rapid 
cooling,  the  following  results  of  experimentb  made  in  1876,  by  a  French  agi'iculturist,  M. 
Tisseraud,  are  of  interest.  The  different  samples  of  milk  were  set  surrounded  by  water  of 
different  degrees  of  temperature. 

To  make  one  pound  of  butter ; 


Cooling  medium  at  53',  required  27  to  28  lbs  milk 
57°        "        28to32       " 
72"        "        34to36       " 


Cooling  medium  ai  j8°,  required  21  to  22  lbs  milk 
39°         "       83  to  24 
48'         "       25to26i      " 
This  is  an  unmistakable  showing  in  favor  of  a  low-temperature  medium. 
M.  Tisserand  does  not  tell  us  at  what  season  of  the  year  the  experiments  were  made.    Tliis 
is  to  be  regretted,  in  view  of  the  teaching  of  the  diagram  already  shown. 

The  question  arises,  whether  the  effect  is  owing  to  the  low  temperature,  for  its  own  sake,  or 
owing  to  the  more  rapid  cooling  caused  by  the  lower  temperature.  We  do  know  that  deep- 
setting  is  most  favorable  at  a  season  when  the  condition  of  the  milk  requires  tliat  it  be  rapidly 
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cooled^  as  proved  by  the  defective  results  at  such  seasons  of  the  centrifuge  and  shallow  pan; 
both  of  which  have  to  do  with  milk  at  a  high  temperature.  Again,  deep-setting  is  less 
effective  when  the  milk  is  heavy.  These  facts  seem  to  indicate  that  the  good  resulta  of  low 
cooling  are  not  due  to  anything  else  so  much  as  to  the  rapid  cooling.  At  all  events,  it  is  clear 
that — at  least  in  the  season  of  the  year  when  milk  at  a  high  temperature  is  in  a  critical  condition 
— the  more  rapid  the  cooling  the  better. 

Low-Cooling — Effect  on  Quality.  There  are  few  points  in  butter-making  that  have 
evoked  more  discussion  than  mat  of  moderate  vs.  low  cooling,  as  affecting  the  quality  of 
product.  There  is  no  space  available  here  for  a  full  discussion,  and  the  writer  will  he  content 
to  leave  aside  the  theories  extant,  and  to  touch  upon  those  points  upon  which  there  can  be  no 
doubt,  or  to  know  which  will  be  of  service  to  the  dairyman.  There  are  many  practical 
authorities  who  claim  that  a  low  temperature  must  needs  be  injurious  to  the  butter,  especially 
to  keeping-quality  and  aroma,  or  flavor.  On  tlie  other  liand  it  is  claimed  by  advocates  of  low 
cooling  that  the  butter  thus  made  has  especially  good  keeping-quality,  and  that  the  aroma  may 
be  developed  in  that  system  as  readily  as  in  another.  It  is  far  enough  to  enter  into  the 
discusssion  to  say  that  butter  of  excellent  keeping-quality  and  fine  flavor  has  been  made  by 
both  the  deep-setting  system  and  low-cooling  and  by  the  shallow  system  and  a  temperature 
not  below  50".  It  has  been  claimed  too,  that,  the  practice  of  low-cooling  has  been  esiiecially 
successful  where  butter  has  been  made  for  export,  and  that  a  higher  temperature  has  been 
most  successful  where  butter  has  been  sold  for  immediate  use,  almost  or  quite  fresh.  Here, 
again,  the  argument  in  either  case  is  faulty,  because  all  the  factors  are  not  considered, 
and  the  facts  given  us  afford  no  principles  upon  which  to  base  conclusions.  The  truth  is,  in 
making  butter  by  the  different  systems,  different  treatment  of  the  milk  and  cream  is 
demanded ;  while  intelligence  and  skill  will  tell  for  good  under  either  system. 

ri'^HE  Centrifugal  System.    This  svstem  of  creaming  milk  may  be  designated  the  Mechanical 

I       Method.    It  is  of  recent  introduction.    Centrifugal  force  is  a  force  of  nature,  by  which 

bodies  made  to  move  in  a  curve  tend  continually  to  fly  off  from  the  axis  of  their  motion. 

A  body  set  in  motion  tends  to  move  in  a  atiaight  line,  and  will  so  move  unless  forced  by  a 

counter  influence  to  deviate  tlierefrom. 

If  a  vessel  containing  a  liquid  body  be  made  to  revolve,  the  liquid  will  be  forced  by  its 
confines  to  revolve  about  a  central  poin . ;  but  it  will  tend  continually  to  break  away  from  that 
centre. 

Another  fact  is  that  the  greater  the  specific  gi'avity  (or  weight,  compared  with  weight  of 
an  equal  bulk  of  water)  of  a  body  subject  to  centrifugal  force  the  more  easily  the  body  over- 
comes resistance,  and  the  tendency  to  fly  from  off  the  axis  of  its  motion.  If  a  liquid  body 
which  is  caused  to  revolve  in  a  vessel  be  comiwsed  of  elemeiiij  of  different  specific  gravities, 
the  heaviest  of  these  will  force  themselves  to  the  outer  diameter  of  the  liquid  body,  or  to  the 
walls  of  the  vessel,  leaving  the  lightest  elements  at  the  central  ixiint  of  the  motion,  and  the 
medium  weights  biatween  the  two  extremes. 

Another  law  is  centrifugal  motion  is  that  the  greater  the  speed  of  revolution  the  stronger 
the  outward  tendency,  or  force.    Of  course  the  farther  from  the  centre  tlie  greater  the  speed. 

These  are  natural  laws  that  have  been  long  known.  The  effect  of  the  working  of  these 
laws  is  called  centrifugal  force. 

Tills  force  had  already  been  applied  to  other  purposes,  but  it  was  only  as  late  as  1 876  that  it  was 
applied  to  the  creaming  of  milk.  The  application  of  this  force  was  made  possible  by  the  fact 
of  a  difference  in  the  specific  gi-avity  of  the  different  constituent  parts  of  milk. 

Tlie  sugar  and  caseine  which  milk  contains  in  solution,  are  heavier  than  the  fats  which 
milk  contains  held  in  mechanical  suspension.  If  then  milk  be  placed  in  a  vessel  and  the  vessel 
be  caused  to  revolve  with  speed,  the  heavier  portion  of  the  milk,  or  the  skim-milk  will  be 
thrown  towards  the  outer  diameter  of  the  vessel;  and  the  fats,  being  lighter,  will  be  forced  to 
take  a  position  nearer  tlie  central  point. 

The  impurities  which  the  milk  contains  or  all  the  solid  matter  that  is  not  in  solution  in  the 
milk  and  whicli  is  heavier  than  the  semm,  or  milk  itself,  will  be  thrown  to  the  very  outer  edge 
of  the  circumference  and  will  impart  itself  as  an  actual  layer  of  dirt,  agamst  the  walls  of  the 
machine. 

Having  secured  the  separation  of  the  cream  from  the  milk,  some  device  is  required  for 
drawing  off  the  cream  and  skim-milk,  each  into  separate  vessels,  and  a  means  of  keeping  up  a 
continuous  supply  of  new  milk.  This  has  been  attained  by  a  variety  of  machines  which  have 
been  invented,  and  which  machines  are  known  as  "Centrifuges,"  or  "Cream-Separators." 
It  seems  at  first  something  wonderful  that  a  machine  can  take  in  new  milk  and  turn  out  cream 
in  one  stream,  and  in  another  stream  skim-milk.  But  the  only  thing  about  it  that  is  ^yonderful 
is  the  ingenuity  of  man  in  utilizing  natural  lauis  to  serve  his  iDurposes.  The  8ei)aration  of  the 
cream  itself,  under  the  actual  conditions,  is  no  more  woncferful  than  the  fact  that  cream 
separates  itself,  by  rising,  when  the  milk  is  standing  still.  The  result  in  both  cases  is  due  to 
the  fact  of  the  difference  in  the  specific  gravity  of  the  elements  of  which  milk  is  composed.  In 
the  natural  method  of  cream  separation,  the  cream  rises  out  of  the  milk,  as  it  were,  leaving 
the  milk  behind.  In  the  artificial  process,  the  milk  being  heavier  than  the  cream,  is  tlirown 
by  the  centrifugal  force  away  from  the  cream,  as  it  were,  leaving  the  cream  behind.  In  the 
natural  process  the  separation,  owing  to  the  slight  difference  in  gravity  of  cream  and  milk,  is 
comparatively  slow  ;  in  the  artificial  method  the  separation  is  quite  rapid,  owing  the  natural 
tendency  of  movement  being  increased  by  the  centrifugal  force. 
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Below  we  illnstrate  the  principle  upon  whi(  li  all  Cvtitrifugal  machinea  are  constructed. 
The  differenceH  between  the  variouH  niiK-hineH  are  merely  tlitferences  of  detail.  What  is  here 
given  is  common  property,  and  not  patentable.  The  several  machines  in  the  market  are 
doubtless  patented,  at  least  in  some  c-ountrie.t :  but  the  invention  consists  in  some  special 
features  in  the  details  of  construction,  of  more  or  less  merit.  Such  details  have  to  do  with  the 
shaije  of  the  vessel,  or  l)owl,  with  the  application  of  the  power,  tlie  devices  for  drawing  off  tlie 
cream  and  skim-milk  continuously,  ancf  sucli  like  matters.  With  patented  articles  we  have 
here  nothing  to  do.  Even  if  the  writer  believed  one  jjarticular  machine  to  Im  l)etter  than 
an<>ther,  it  would  l)e  inconsistent  with  the  design  and  purpose  of  tliis  manual  to  state  his 
belief.  The  proprietors  of  all  dairy  instnunents  that  are  controlled  by  patents  usually 
advertise  full;yr  and  elaborately,  and  the  reader  who  is  in  want  of  any  special  article  is  here 
advised  to  write  to  the  different  dealers  or  manufacturers  for  full  particulars,  anil  to  visit,  if 
jHWsible,  a  dairy  where  each  machine  is  in  use. 


The  following  diagrams  will  illustrate  the  working  of  this  p  -inciple: — 


Vessel  at  Rest. 


2.  Set  in  Motion. 


3.  Comj)lete  Separation  of  Cream. 


MILK  SUBJECTED  TO  CKNTRIFUQAL  FORCE. 


In  the  vessels  of  milk,  which  are  supposed  to  be  circular,  the  skim-milk  is  represented  by 
dashes  and  the  fats  by  dots.  In  the  first  vessel,  the  milk  is  at  rest  and  at  a  level,  and  the  milk 
and  fats  (dashes  and  dots)  are  mixed.  In  the  third  vessel  the  milk  has  been  subjected  to  a 
high  speed  of  revolution,  and  the  milk  is  no  longer  at  a  level,  but  forms  a  perpendicular  icall 
around  the  si  us  of  the  vessel.  One  may  look  down  into  it  and  see  the  centre-bottom  of  the 
vessel !  The  vessel  has  been  revolving  for  some  little  time,  and  the  skim-milk  and  fat  have 
separated.  The  skim-milk  (M)  forms  the  outer  portion  and  the  fat  (F)  the  hmer  circle.  It  is 
as  if  the  walls  of  the  vessel  had  a  thick  coat  of  plaster  and  the  surface  of  this  coat  a  thin  coat 
of  putty. 

In  the  second  illustration  one  may  see  the  course  of  the  change  in  position  of  a  liquid  body 
subjected  to  centrifugal  force.  The  space  under  the  dotted  lines  A  to  B  represents  tne  liquid 
at  rest.  The  space  under  C  and  D  represents  the  position  of  the  liquid  body  after  having  been 
for  a  time  subjected  to  the  force.  The  space  imder  the  dotted  lines  E  and  F  represents  the 
appearance  of  the  liquid  after  a  still  longer  period  of  revolution. 

Anything  in  the  milk  not  in  solution,  such  as  foreign  matter,  dirt,  &c.,  or  even  in  portion 
of  the  caseine,  being  heavier  than  the  liquid,  will  be  forced  upon  the  walls  of  the  vessel.  This 
force  tends  to  purify  the  milk.  In  tne  third  vessel  will  oe  seen  the  manner  in  which 
impurities  pack  as  a  cfistinct  layer  (I)  against  the  walls  of  the  vessel. 

Special  advantages  of  the  Centrifuge .  The  first  atlvantage  is  the  increased  yield  of  butter. 
A  glance  at  the  diagiam  which  appears  on  a  previous  page  will  show  that  the  centrifugal 
machine  is  far  superior  to  the  other  systems.  It  was  only  once  beaten,  during  a  whole 
years  experiments;  and  that  in  August,  by  the  ice-system.  In  other  instances  the  centrifuge 
has  been  superior  to  other  systems  at  all  times  and  seasons.  There  can  be  no  reasonable  doubt 
as  to  the  effectiveness  of  the  centrifuge  in  point  of  quantity  of  butter  produced,  and  to  its 
superiority  in  this  resjiect  over  all  other  systems  yet  known. 

The  second  advantage  is  the  HpeedinexH  of  the  creaming.  Jlilk  may  V)e  brought  direct  from 
the  cows  and  turned  into  the  machine  ;  the  creaming  will  begin  almost  immediately,  and  go  on 
continuously,  a  single  machine  creaming  the  milk  of  a  herd  of  perhaps  rA)  cows  in  one  hour. 

The  third  advantage  is  the  quality  of  the  .skini-milk.  Whether  it  l)e  for  feeding  or  skim- 
cheese  making,  tlie  skim-milk  from  the  separator  is  in  excellent  condition.  Aside  from  the 
loss  of  its  fat,  the  skim-milk  has  undergone  no  change  to  hurt  it ;  indeed  it  is  doubtless 
someM'hat  improved  for  some  uses  by  having  been  purified  by  aeration  and  removal  of  sediment 
and  dirt.     It  is,  of  course,  somewhat  poorer  from  the  loss  of  so  large  a  proportion  of  its  fat. 

A  fourth  advantage  is  in  it«  use  in  factories.  It  will  allow  of  the  Transportation  once 
daily  of  milk  to  the  factory  ;  and  jwssibly  the  currying  back  of  the  skim-milk,  by  the  farmers, 
on  the  return  trip.     There  are  other  minor  advantages. 

Disadvantages  of  the  Centrifuge. — The  first  disadvantage  is  the  higher  cost  of  the  machines. 
The  original  cost  of  manufacturing  these  machines,  royalty  to  patentees,  and  the  commission 
on  the  sale  of  them,  all  combine  to  make  them  quite  expensive.  It  places  them  out  of  the 
reach  of  many  who  might  otherwise  use  them.  The  increased  butter  yield,  however,  will  help 
to  pay  the  cost ;  and  it  may  be  expected  that  impi-ovements  and  competition  will  cheapen  the 
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machines  not  a  little.    The  high  cost  of  the  separators  is  partially  compensated  for  in  a  great 
saving  otherwise, 

The  second  disadvantage  is  the  necessity  for  potver.  The  power  required — for  the  smaller 
ones  at  least — is  not  large  ;  but,  unlike  the  old  system,  the  centrifuge  cannot  be  run  without 
some  kind  of  motive  power  be  supplied  it — be  it  steam,  water,  or  horse  power.  This  adds  to 
the  cost  of  plant,  and  to  the  cost  oi  running. 

The  third  disadvantage  is  the  risk  in  %mng  centrifugeit.  The  writer  would  guard  the 
reader  against  any  undue  alarm  when  he  does  his  whole  duty  by  calling  attention  to  the  fact 
that  accidents  attende<l  with  fatalities  have  occurred  in  the  use  of  the  centrifuge.  With  almost 
all  machinery  accidents  are  possible  ;  but  generally,  if  not  always,  avoidable.  The  greater  the 
risk  in  running  machinery,  the  greater  the  need  of  intelligence,  caution,  and  carefulness. 
There  is  no  absolute  need  for  accidents  in  running  centrifugal  machines.  In  buyinjr,  one  must 
rer  lire  of  the  manufacturers  that  -the  machine  be  wrfect  in  construction,  that  a  capable 
muchiniat  or  mechanic  be  sent  to  put  it  up,  that  he  ithiy  long  enough  to  put  the  machine  into 
running  order,  and  to  give  adequate  inHtructiona  for  itf  mfe  running.  Any  serioup  accident 
that  hai)pena  to  a  centrifuge  conies  of  it  being  run  at  a  speeil  higher  than  its  couHtrutiion  will 
admit.  Tl^ere  seems  no  reasor  why  the  centrifugal  machine  may  not  be  tested,  and  then  used 
within  its  strength,  just  as  well  as  a  l(x;omotive  and  a  bridge  are  tested. 

The  fourth  disadvantage  is  the  limitation  of  it.<t  o  ■■  ptation.  The  centrifuge  is  almost  or 
(juite  valueless  except  under  suitable  conditions.  Foi  instance,  a  very  small  dairy  could 
neither  afford  the  cost  of  the  centrifugal  outfit,  nor  afford  to  run  the  machine.  The  smallest 
machine  made,  up  to  a  recent  date,  refjuired  at  least  thirty  to  forty  cows  to  supply  it 
profitably.  This  disadvantage  may  yet  l)e  removed.  We  may  yet  see  a  machine  that  will  be 
easily  proiielled  by  some  clieap  anti  common  power,  say  by  dog  power,  that  will  profitably 
separate  the  cream  from  less  than  one  hundred  ix)unds  of  milk.  Prof.  Long,  indeed,  states 
that  there  is  a  machine  in  the  market  already  that  can  be  worked  by  hand  power. 

The  question  of  quality — how  the  butter  of  the  centrifugal  system  compares  with  that  of 
the  natural  system,  is  open  to  some  discussion.  On  the  (me  hand,  it  is  claimed  that  the 
centrifugal  process  gives  the  best  quality  of  butter.  Theoretically  this  claim  seems  a 
reasonable  one.  The  purifying  of  the  milk,  and  the  freshness  of  the  cream,  would  seem 
altogether  in  its  favor. 

Yet  we  find  so  excellent  an  authority  as  Major  Alvord  giving  preference  to  the  "  old,  quiet 
gravity  method,"  because  of  the  "lesser  disturbance  and  change  of  the  fat  globules  of  the 
milk."  As  to  this  last  claim,  the  writer  would  require  more  than  an  opinion  to  convince  him 
that  in  the  process  of  aggregation  that  obtains  in  any  system  of  creaming,  there  is  any 
"  change,"  in  the  globules,  of  the  character  of  a  breaking  up  of  the  globules,  to  be  followed  by 
a  re-assemblage  of  them.  There  would  be  more  reason  to  fear  this  new  speedy  gravity  method 
if  centrifuging  milk  were  an  active  churning  of  the  milk,  at  an  extremely  high  temperature — 
say  about  100  degrees. 

The  difficulty  of  deciding  which  of  two  creaming  systems  produces  the  best  butter  is  due 
to  the  lack  of  reliable  data.  In  butter-making  there  are  various  factors  besides  the  creaming 
process ;  and  it  follows  that  the  making  of  a  good  or  a  poor  article  by  either  system  is  not 
necessary  proof  of  the  sujieriority  of  one  system  or  the  inferiority  of  the  other.  Good  and  bad 
butter  have  been  made  by  either  system.  The  making  of  a  good  article  by  any  system  proves 
the  merit  in  respect  of  quality  of  such  system.  The  making  of  a  poor  article,  after  such  proof, 
simply  suggests  the  probability  of  something  important  in  the  general  management  of  the 
cream  and  butter.  Each  system  demands  different  treatment  of  the  cream  ;  and  doubtless  to 
this  fact  is  due  an  occasional  failure  in  either  case.  The  writer,  while  he  is  not  prepared  to 
urge  any  marked  superiority  in  the  centrifuge  in  respect  of  quality  of  product,  does  not 
liesitate  to  affirm  his  perfect  confidence  in  tho  system  on  the  score  of  this  important  essential. 

Points  of  Merit  in  Cream  Separators  : — 

First.    Strong  and  simple  in  constniction ;  safe  and  easy  in  working. 

Second.  A  good  strong  foundation,  and  a  steady  motion.  The  danger  in  the  machine  lies 
in  the  chance  of  the  breakage  of  the  skimming  vessel,  or  drum,  which  revolves  with  greater  or 
less  speed.  This  should  revolve  witliin  a  strong  metal  armor,  or  shell,  which  will  serve  as  a. 
protection. 

Third.    The  minimum  need  of  power. 

Fourth.  Thorough  skimming.  It  should  be  capable  of  sepai-ating  the  maximum  quantity 
of  fat  from  the  milk,  the  cream  yet  containing  the  minimum  quantity  of  milk.  This  is 
reiiuired  because  it  would  be  a  proof  of  merit  in  the  machine,  not  because  the  skim-milk  in  the 
cream  is  in  itself  necessarily  objectionaljle.  It  ehould  have  merit  in  the  special  quality  of 
thoroughly  creaming  theyjrs^  and  last  milk  of  the  skimming. 

Fifth.  Easy  means  of  regulating  the  flow  of  milk  and  cream,  obtaining  thin  cream  or 
thick  cream  at  will. 

SLvth.    Easy  cleaning. 

Seventh.  Freedom  from  defects  in  its  mechanical  construction,  running,  motion,  inflow 
and  outflow,  oiling,  heating,  loss  of  speed,  starting,  etc. ,  etc. 

Eighth.    General  conveniences  of  detail. 
Hnth.    Cheapness  and  durability. 

How  to  run  a  Separator.  The  centrifugal  force  is  due  to  the  speed  of  the  revolution  and 
the  size  of  the  drum.  The  larger  the  drum,  the  less  speed  required,  and  vice  versa.  A  machine 
is  constructed  for  a  given  speed.  This  speed,  in  practice,  must  needs  sometimes  vary.  The 
greater  the  speed,  the  more  complete  the  creaming  for  a  given  vifloto  of  milk.    In  regulating 
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the  speed,  the  foUowine  general  rule  may  be  observed  :  When  the  imeed  incrmmH,  the  inflow 
ofmtlk  may  be  increanen ;  when  the  »peed  dec  reuse  h,  the  inflow  of  muk  should  tie  diminimed. 
Of  course,  it  will  be  necjessary  to  have  a  care  not  to  increase  t^'  sjiaed  beyond  safe  limits. 

Again,  the  creaming  of  milk  by  centrifuge,  even  as  by  s;         '     ' 
The  higher  the  tem|K«rature,  at  least  up  to  6<)',  the  more  easi 
advisable  to  cream  the  milk  when  warm.     If,  however,  it  Ik- 
milk  when  cold,  it  will  be  also  netiessary,  in  order  to  avoid  '.ot> 
other  words,  to  diminish  tlie  inflow. 

Care  of  the  Machine.  Like  any  machinery,  it  should  be  kept  well  oiled;  and  like  any 
other  milk-implement  it  sliould  l>e  always  immediately  and  thoroughly  cleansed  after  each 
time  of  use. 

HiKH'ial  points  in  the  management  of  jMirticulai'  machines  may  be  learned  by  a  perusal  of 
the  circulars  of  the  manufncturers. 

CARE  of  Cream.  Ripening  Cream .  From  tlie  time  cream  is  separateil  from  the  milk  it 
undergoes  constant  (iiaiige.  The  solids  in  the  cream.  cttJier  tlian  the  fats,  are  subject  to 
rapid  decomisMition.  Tliis  decomposition  is  not  favoral)le  to  the  keeping  quality  of 
whatever  it  affects.  Butter  always  contaniH  a  projsjrtion  of  solid  matter  that  is  not  fat,  and 
the  less  tliis  solid  matter  has  advanced  towards  decomiKwition,  the  longer  will  the  butter  keep. 
Now,  tliis  decomj)o"ition  in  ?;ii7A'.  or  creum,  is  very  rapid.  In  hutter,  owing  to  the  smaller 
(juantity  of  tliis  foreign  solid  matter,  to  its  dryer  condition,  and  to  the  salt,  tiie  decomiK)sition 
U  comparatively  slow,  lience  a  very  sliort  time  of  change  in  the  milk,  or  cream,  represents  a 
very  long  time  in  llie  lifi'  of  the  butter. 

The  facts  go  to  show  that  the  KiH)ner  cream  is  nia<le  into  butter  the  lietter  will  lie  the 
keejiing  quality  of  the  l)Utter;  f()r  tlie  nijiid  decomposition  Koing  on  in  the  cream  is  jiartially, 
if  not  wholly,  arrested  in  the  butter. 

On  tlie  other  liaiid.  the  chemical  changes  in  the  cream  aopear  toliavt'  the  effect  of  aiding  in 
the  separation  of  tlie  caseous  matter  from  the  fats  of  the  milk,  and  so  facilitating  the  churning, 
It  has  been  pretty  well  pn.ven  that  cream  which  has  lieen  sub.jected  to  the  changes  indicated, 
in  other  wj)rds  has  been  ripened,  will  I'hurn  more  easily  and  produce  more  butter.  According 
to  Prof.  Long,  experiments  made  on  a  large  scale  prove  that  to  make  one  ixmnd  of  butter  it 
recjuired  3,')  poun(is  of  milk  when  sweet  milk  was  churned,  and  only  22  pounds  of  milk  where 
rii^ened  cream  was  churned. 

These  two  main  conditions  seem  to  have  oppositi  effects,  the  one  favors  immediate 
churning  for  (piality's  sake:  the  other  retiuires  age,  for  quantity's  sake. 

It  must  be  remembered,  however,  that  the  large  weiKht  of  butter  from  sour  cream  is  not 
all  due  to  more  effective  churning,  but  may  lie  partially  due  to  the  larger  adulteration  of  the 
butter,  with  water,  caseine  and  sugar,  or  acid. 

Again,  while  these  chemical  changes  are  going  on,  there  is  a  development  of  flavor  in  the 
butter.  This  development  i.-t  doubtless  tlue  to  sucn  chemical  changes  as  the  decomposition  of 
the  caseine,  the  formation  of  lactic  acid,  and  the  oxydation  of  the  fats.  This  develoi)ment  of 
flavor,  up  to  a  certain  point,  is  agreeable  to  the  taste.  It  is  a  more  positive  flavor,  as  compared 
with  tli-^  delicate  flavor  of  the  sweet-milk  butter.  Beyond  this  point,  however,  the  develop- 
ment continues  till  the  flavor  is  sharp,  or  even  rancid. 

It  may  l)e  accepted,  then,  as  a  general  rule,  that  the  newer  and  fresher  the  milk,  or  cream, 
when  it  is  churned,  the  more  delicate  will  be  the  flavor,  or  the  less  will  the  flavor  be  developed; 
but  the  less  will  be  the  quantity  of  butter. 

As  to  the  keeping  quality,  there  is  some  room  for  question.  It  has  been  clauued  that  the 
keeping  (juality  of  sweet-cream  butter  is  not  so  good  as  that  of  sour-cream  butter.  So  much 
depends  uixm  the  other  processes  that  it  is  ditflcult  to  say  just  what  effects  are  due,  in 
experiences  cited,  to  this  factor  of  chemical  changes  in  the' cream.  One  thing,  at  least,  is 
beyond  question,  and  it  is  this  :  that  the  eating,  keeping,  and  every  other  quality  is  injured  by 
keeping  cream  till  it  is  too  old. 

The  foregoing  theory  of  cream-rii^ening.  therefore,  is  not  favorable  to  the  practice  of 
keeping  cream  very  long,  nor  till  it  is  very  sour  ;  nor,  on  the  other  hand,  is  it  favorable  to  the 
churning  of  milk  or  cream  absolutely  fresh  or  sweet.  It  favors,  rather,  a  moderate  ripening, 
and  churning  not  later  than  the  first  appearance  of  acidity.  The  fresh  side  is  the  safe  side  :  it 
means  more  delicate  fla\  or,  l)etter  prices,  increased  consumption. 

Ripeness  is  sometimes  confounded  with  souring.  It  is  (juite  possible  that  the  chemical 
changes  produced  on  caseine  by  souring  have  a  tendency  to  weaken  the  adhesion  of  the  caseine 
to  the  fat  globules.  But  the  real  advantage  of  ripening,  and  the  meaning  of  ripening,  is 
exposure  to  the  air,  or  to  the  oxygen  of  the  air.  Cream  perfectly  sweet  that  has  been  so  exiwsed, 
will  cliurn  and  make  butter  that  has  the  merit  of  sour-cream  butter,  without  the  defects  of 
souring — or  decomjiositioii. 

Cream-ripening  recjuires  the  following  conditions  : — 

First.  A  certain  age,  and  as  much  e.vposiwc  to  the  air  as  possible.  The  higher  the 
temperature  during  exiiosure.  the  more  rajiidthe  ripening  pr(K'ess.  Thus  |he  temperature  of 
the  cream  may  Ik?  raised  to  T(>°.  and  it  may  be  stirred  frequentlj'  while  exjMseil  to  tlie  air  at 
that  temiieratiire,  with  the  effect  of  hastening  the  process.  In  such  case  the  cream  is  cooled 
just  before  churning.  If  it  lie  an  object  to  delay  the  churning,  let  the  cream  stand  at  a  lower 
than  the  usual  temperature,  until  ready  for  churning. 

Second.  Cream  should  bo  ripened  uniformly.  We  have  seen  that  well-riiiened  cream  will 
churn  in  a  shorter  time  than  unniiened  cream,  and  produce  more  butter.  It  follows,  from  the 
fact  that  the  rijiened  cream  is  the  first  to  churn,  that  if  cream  be  unevenly  ripened,  some  of 
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the  cream  will  be  farther  advanced  than  the  reHt,  and  will  chum  flriit,  leaving  »on>e  of  the 
butter  in  the  buttermilk.  Hence,  a  Iohh  in  (juantity  renults  from  the  cream  not  being  evenly 
ri)>ened ;  b.id  it  in  a  Iobh  greater  than  would  Imj  Humxiitetl  '^  dairymen  who  are  not 
accuHtomed  to  make  exM^rimeiitH,  or  to  make  careful  ob»er\,itionH.  The  leHiton  to  \x. 
learned  in  to  m*i^  that  the  cream  l>e  evenly  riimied.  Dairien  are  very  often  too  Bmall  to 
allow  of  churning  eacli  milking  bv  itHelf.  It  Ih  necettnary,  therefore,  In  Huch  ctutes,  to  mix 
different  milkingH.  Under  thi«  practice,  the  cream,  being  of  different  age,  w  likely  to  liave 
different  degreen  of  rii)eiieHH.  The  oldest  cream  will  Ihj  wKiner  churni'd  than  will  the  newer 
and  fresher  t^ream.  The  Iohh  due  to  tluH  cause  may  l)e  provided  against,  in  a  measure  at  least. 
Let  each  fresh  skimming  of  creauj  be  mixed  with  the  cream  previously  gathered,  antl  let  the 
whole  be  well  muved  by  thorough  stirring,  at  the  time  of  mixing,  anu  by  frequent  stirrings 
U'tween  mixings.  After  the  last  lot  haa  lieen  mixed  and  well  stirred,  let  the  whole  remam  fi)r 
not  less  than  twelve  hours  at  a  temi>erature  of  alM)ut  60^  By  this  means  the  souring  or 
riiH-ning  of  the  older  cream  is  dun-ked  by  the  presence  of  the  fresher  cream,  and  the  ripening 
or  the  latter  Is  hastened.  To  accomi)lish  this,  all  the  cream  for  a  single  churnln>^  should  l)e 
kept  in  a  single  vessel,  which  shoulii  be  sutticlenth'  large  for  the  purjKwe.  This  wdl  ensure  a 
more  even  rii)enlng,  and  provide  against  loss.  The  l«)wer  the  tt'mi)erature,  the  longer  the 
time  recjuirecl  to  ripen  cream.  There  is  a  practice,  verj-  common,  and  sometimes  In  vogue 
even  among  makers  of  gotnl  butter,  of  creaming  on  the  morning  of  churning,  and  adding 
the  frenh  cream.     This  serves  to  enrich  the  butter-milk,  but  it  is  a  loss  and  waste  of  butter. 

The  question  of  Sweet  vs.  Sour  Cream,  so  much  discussed,  may  Ih?  said  to  Ikj  yettled  in 
ordininy  practice  by  this  necessity  of  churning  difft'rent  skinunings.  Where  different 
skimmings  are  churned,  and  time  is  given  for  thorough  mixing  and  even  rljienlng,  the  cream 
is  likely,  under  ordinary  conditions,  to  have  advanced,  when  ready  for  the  churn,  to  a 
nerceptiblo  acidity.  When  it  has  arrived  at  this  stage,  the  need  for  quality  demands  that  the 
tiutter  \n>  churiu'il,  and  there  is  no  advantage  to  lie  urged  to  set  aside  this  demand. 

Tlie  Length  of  time  Necessary  to  ripen  cream  deijends  uiwn  two  conditions :  ui)on  the 
exiK>sure  to  the  air,  and  ujion  the  tenqn'rature.  The  more  suiiace  exiMJsed  to  the  air,  and  the 
more  thorough  and  fre<juent  the  stirring,  the  lietter  and  the  more  even  the  rim'nlng.  For  the 
sake  of  such  exi>oaure  the  creani-holder  should  be  ventilated,  but  this  ventilation  will  make 
necessary  freiun-ut  stirring  to  prevent  over  ripening  (and  drying)  of  the  surface.  As  to 
temperature,  the  hifjher  it  is  thi'  more  rapid  will  be  the  process  of  ripening. 

In  large  dairies  m  Denmark,  churning  is  done  once  daily.  The  cream  is  churned  after  it 
has  "ri|iened  or  soured  24  hours."  It  Is  the  practice  sometimes  to  hasten  the  ripening  somewhat, 
in  order  to  get  the  cream  sufficiently  advanced  for  churning.  This  is  done  in  some  cases  by 
adding  about  two  ijer  cent,  of  sour  butter-milk,  keeping  the  temjx'rature  low,  say  55".  A  more 
common,  and  far  better  practice,  is  to  warm  up  the  cream  to  65°,  and  keep  it  slightly  above  60\ 

The  writer  has  never  practiced  putting  sour  butter-milk  into  cream.  Nevertheless  the 
practice  is  recommended  oy  some  dairymen.  The  churning  in  some  cases  is  somewhat 
difficult,  and  relief  is  sought  In'  adding,  say  from  two  to  five  yviv  cent,  of  buttermilk  to  the 
cream  just  before  churning.  If  any  benefit  arises  therefrom,  it  is  when  a<lded  to  unrijiened 
or  sweet  cream,  in  which  case  the  churning  is  made  easier  perhaps,  and  the  development  of 
flavor  is  hastened. 

Temperature  for  Keeping^  Cream.  When  churnings  are  somewhat  frequent,  a  good 
temperature  for  keeping  cream  would  be  from  60^  to  .TO".  Where  churnings  are  delayed  and 
cream  is  long  kept,  let  Uie  temperature  fall  to  from  50°  to  45°  When  churning  is  to  be  hastened 
the  temjjerature  may  be  from  60°  to  70°. 

Salt  in  Cream.  It  is  a  practice  of  some  good  dairymen  to  add  a  little  salt  to  the  cream. 
This  practice  is  to  be  commended,  esiiecially  where  cream  is  kept  several  days  before  churning, 

Consistencjr  of  Cream  for  Chuminr-  The  cream  from  the  shallow  pans,  which  lias  stood 
long,  and  has  dried  and  thickened,  would  be  improved  by  the  addition  of  fresh  liquid — skim-milk 
or  water.  There  are  two  reasons  why  cream  should  be  somewhat  thin.  The  main  one  is  that  it 
allows  the  more  thorough  drainage.or  washing,  of  the  butter,  as  described  later  on.  This  may 
be  provided  for  by  adding  milk  or  water  at  the  close  of  churning.  It  is  well,  too,  that  cream  be 
somewhat  thin  during  the  process  of  churning ;  the  grain  of  the  butter  will  thereby  be  better 
protected  in  churning.  Especially  should  tough,  leathery  cream,  taken  from  shallow  pans,  be 
thinned  enough  to  dissolve  the  lumps  in  churning.  This  necessity  for  cream  to  be  somewhat 
thin  is  an  advantage ;  for  the  milk  nearest  the  cream,  when  skimmed,  is  more  or  less  rich,  and 
l>y  taking  it  up  with  the  cream  a  saving  is  made.  It  is  not  so  necessary  to  thin  the  cream 
raised  by  deep-setting  at  a  low  temperature. 

The  addition  of  water  to  cream  has  been  objected  to  by  some  dairymen,  and  is  favored  by 
others.  There  can  hardly  be  any  harm  in  the  i)ractice,  if  the  water  be  pure;  and  it  is  likely 
that  the  water  will  help  to  dissolve  any  excess  of  caseine. 

To  keep  cream  till  it  is  very  sour  is  a  practice  not  to  be  recommended,  as  the  reader  has 
already  learned.  If  it  be  done,  however,  it  will  be  well  to  allow  the  sour  milk  in  the  cream  to 
settle  in  the  cream-holder,  to  draw  it  off  at  the  bottom,  and  to  replace  it  with  freah  skimmed 
milk,  or  water. 

How  to  Warm  and  Cool  Cream.  Always  warm  and  cool  cream  gradually.  The  tem- 
perature of  the  cream  may  be  changed  a  degi'ee  or  two,  by  using  very  cold  or  very  warm 
water  in  rinsing  the  churn.'  When  necessary,  or  advisable  to  thin  the  cream,  the  temjierature 
may  be  lowered  or  raised  by  using  a  liquid  (milk  or  water)  that  is  cold  or  warm,  as  the  case 
j  requires.    Avoid  using  a  liquid  that  is  hot,  unless  it  be  put  in  slowly  wliile  stirring  the  cream. 
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Asain,  tlu>  cream  itBelf  may  I*  c(m>I(h1  or  wariiuHl  to  the  necHfttwiry  ilfKTt't'.  TliiH  iimy  be 
done  either  liy  Hetting  the  (rream-holder  in  another  veHw-l  Hiirroun(le<l  hy  coUl  or  warm  water, 
or  by  immerHing  a  vennel  oontaininK  i-old  or  warm  water  in  the  c-eam  till  tlie  deHlrtMl 
temperature  has  been  obtained;  conHtantly  Htirring  the  cream  in  either  cam'. 

A  Cream-Holder.  Tin  Ih  one  of  the  Ix-Ht  materials  for  a  oreani-hclder.  It  in  light,  cheap, 
easily  cleanest,  and  it  is  ailapte<l  for  changing  the  temiHTature  of  the  cream,  by  l)elng  a  good 
conductor  of  heat.     It  shouhl  Iks  well  ma<le.  of  g<HKl,  Htronjf  tin,  with  a  ventilated  cover,  and 

Preferably  with  a  faucet  at  the  bottom,  and  should  Im-  provided  with  side  handh's,  place<l  well 
own  towards  the  middle.  A  strong  paddle  is  necessary,  for  stirring  the  cream.  It  would  w 
well  if  this  paddle  were  of  wmie  such  material  as  glass  dr  tinned  iron.  Hard  woo<l  will  do,  but 
it  will  \w  less  easily  washed.  A  hole  in  the  cover  of  the  holder  will  Ix-  convenient  for  the 
handle  of  the  crean'i-ptiddle  to  jmiss  through.  A  cream-hohler  should  Is'  sutllciently  large  to 
hold  A  full  churning. 

(CHURNING.    Of  all  the  proi-esses  in  butter-making,  this  one  of  churning  is  in  scmie  rt^iH-cts 
J     of  the  greatest  practical  im|M>rtaii(  e.    Indeed,  it  may  Ir-  truly  said,  in  a  sense  that  would 
not  ajiply  to  any  other  pnK'ess,  that  claiming  is  butter-making.    This  is  so  true  that  the 
writer  does  not  ht-sitate  to  ask  the  reader  to  give  his  Hrst  and  liest  attention  to  this  section  of 
the  present  work. 

There  are  more  reasons  for  this  emphasis  than  space  will  allow  Is'ing  given.  There  ia 
r<K)m,  however,  for  one  of  the  reasons.  It  is  claimed  that  the  great  bulk  of  butter  made  in 
private  dairies  is  |MK)r.  If  this  claim  b«'  true,  or  nearly  true,  is  there  any  single  prcK-ess  in  the 
whole  art  of  butter-making  which,  if  corrected,  would  so  change  the  l)ad  state  of  things  that 
one  might  be  enabled  truthfully  to  say  that  the  great  bulk  of  the  butter  made  in  the  private 
dairies  of  the  country  were  of  excellent  quality.'  There  is  one  sucii  priK-ess,  and  only  one !  It 
is  not  milking,  it  is  not  cream-rising,  it  is  not  creaming,  it  is  not  salting,  it  is  not  i)acking. 
However  imp)rtant  all  these  are  to  the  attainment  of  the  desirable  degree  of  perfection,  it 
cannot  be  said  of  any  one  of  thew  pnx-esses  that  it  will  do  what  is  here  claime<l  may  be  done 
by  one  other  process:  and  that  process  is  CHURNINO  ! 

This  statement  needs  one  single  <iual'flcati<m.  Churning,  as  here  understfHKl,  is  niade  to 
include  the  after  processes  called  iritHiiing  and  Hdltinij.  This  is  a  reas<mable  (pialiHcation,  since 
the  whole  work  may  be  done  by  a  single  implement — the  churn — and  done  at  one  and  the 
same  time— j)ractically  as  a  single  i)r(K;ess.  The  prm-eas  of  churning,  as  it  ought  to  be 
understood,  and  as  it  will  yet  come  to  1x3  understtKxl,  involves  both  the  washing  and  salting. 

It  is  at  least  true  that  <me  may  go  into  any  of  the  dairies  of  the  country,  take  the  cream  an 
heflnda  it,  churn  it  as  it  should  lie  ?hurneil,  and  produce  a  sample  of  butter  that  would  be 
pronounced  first-class.  It  would  be  re<iuire(l,  of  course,  that  the  one  implement  which  he  is  to 
use  be  a  g(Kxl  one,  and  that  the  ordinary  reipiisites  for  the  i)roctws,  thermometer,  salt,  water, 
etc.,  be  suitable.  Beyond  this,  it  is  required  only  that  the  cream  be  not  already  spoiled, 
although  not  required  that  it  be  free  from  defect.  In  a  word,  one  niay  go  into  the  averaae 
dairy  where  the  ordinarj'  make  of  butter  is  poor,  take  things  as  they  are— the  cream  probably 
defective,  and  other  thmgs  not  as  thej'  should  be — and,  by  the  sole  difference  of  a  better 
process  than  the  one  usually  employed  in  that  dairy,  produce  an  article  that  if  not  gilt-e<lged 
will  he  of  good  quality — of  a  quality  that  if  it  were  to  characterize  the  butter  of  the  country, 
would  change  the  reputation  of  this  butter  of  the  country  right  about  from  bad  to  goo<l  I 

It  may  be  further  said  that  the  new  process  will  be  simple  and  easy  enough  to  enable  the 
average  dairy  operator  to  adopt  and  follow  it.  These  are  strong  statements;  but  they  are 
made  advisedly — made  with  qn  assurance  that  their  truth  may  readily  lie  demonstrated  by 
exi)eriment8  which  raay  be  easily  made  if  practical  demonstration  were  necessary.  If  these 
be  well-groundetl  statements,  they  are  sufficiently  important  to  justify  the  emphasis  here 
given  to  them. 

But  while  it  is  one  thing  to  go  in  person  into  a  dairy  and  accomplish  certain  results,  it  is 
quite  another  thing  to  send  a  bo<ik  with  a  view  to  the  same  end.  The  question  arises,  is  it 
possible  for  one  to  set  forth  in  a  book  the  better  process  so  clearly  that  the  book  itself  may 

fo  into  hundreds  or  thousands  of  the  dairies  of  the  country  and  lead  to  such  a  change  in  thfs 
ey-note  process  in  butter-making,  called  churning,  as  will  change  the  character  of  the  butter 
from  bad  to  gmnl. 

Though  hot  with  the  assurance  just  expressed  in  regard  to  what  may  be  done  by  a  visit  in 
person,  the  writer  will  try  hopefully  to  make  the  explanation  of  a  simple,  scientific  process  of 
churning  so  plain  that  it  will  be  possible  for  it  to  be  studied,  understo<xi,  and  put  into  practice, 
by  thousands  of  the  many  intelligent  dairy-folk  whose  i)resent  process  is  open  to  ratlical 
improvement. 

While  it  will  Ije  necessary,  of  course,  to  explain  the  whole  process  of  churning,  the  attention 
of  the  reader  is  directed  particularly  to  soi\\e  of  the  more  imiwrtant  parts  of  that  process, 
especially  the  drainage,  or  washing,  of  the  butter  in  the  granular  form. 

Tempering  Cream.     Temperature  for  Churning.      It  is  a  common  practice  of  dairy  writers 
to  name  a  certain  temjierature  for  cream  for  churning.    The  temperatdre  most  frequently 
given  is  62  degrees.     As  a  matter  of  fact,  tliere  can  be  no  regulation  temperaturo  for  all 
cream.      Doubtless  for  every  lot  of  cream  there  is  a  certain  temperature  which  is  best  for  it ; 
but  that  best  temperature  would  not  be  the  best  for  other  lots  of  cream. 

To  guide  the  operator  in  this  matter  of  temperature  for  churning,  it  may  be  stated  in 
general  terms  that  the  higher  the  temperature  the  more  quickly  will  the  butter  come,  but  the 
poorer  will  be  the  quality  of  the  butter ;  and  the  lower  the  temperature  the  longer  will  it  take 
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to  bring  the  butter,  but  the  l)etter  will  Ite  ItH  quality.  This  will  hold  giHMl  nt  least  within  the 
nri'rii{/e  rnnue  of  churning  teni|)«>rnture  which  may  l)e  naid  to  lie  l)etween  (W*  and  (W".  Tlie 
nile  which  the  writer  Iihh  n<iopted  is  to  churn  nt  an  low  <>  temiterntnre  an  will  bring  the  butter, 
tiud  within  o  ri'itmnnibte  time.  For  the  sake  of  quality  of  butter,  and  |>erlm|iH  <|URntity,  it  in 
pwferrwl  to  lengthen  rnther  tlmn  shorten  the  time  of  ehurrdng. 

Tills  is  an  euHV  and  a  safe  way  of  determining  the  (luestion  of  temiM'rature.  The  time 
re<|uired  for  ehuni)ng  is  under  |)4!rf<.<>t  control,  and  tlie  rule  is  simple.  To  luutten  the  churning, 
warm  the  cream  ;  to  retard  the  churning,  cool  the  cnwm. 

The  only  way  in  which  one  is  likely  to  err,  is  in  churning  In  t«K»  nhort  a  time.  Where  one 
can  liring  tlie  butter  In  as  short  a  time  as  he  wdl,  by  merely  raising  the  temjwrature  of  the 
cream,  he  is  not  likely  to  make  the  churning  t(N>  long.  In  the  ex|)erieiice  of  the  writtT,  the 
only  evil  connecte<l  with  slow  chui  ning  has  l>een  the  unnei^eswiry  lalntr  involved.  ()u  the  other 
hand,  (|uick  churning,  except  it  Ix'  due  to  the  favorable  character  and  condition  of  the  cream, 
has  the  effect  of  materially  injuriiiK  the  (juality  of  the  Imtter. 

It  is  desirable  that  the  butt«'r  when  it  "comes"  !>*>  firm,  not  only  for  the  sake  of  its  quality 
and  quantity,  but  for  the  need  of  <arrving  oat  the  whole  protiessof  washing  and  salting.  Thm 
requirement  can  1k'  met  only  by  churning  at  a  low  temjH<rature.  Although  a  low  tem|>erature 
means  slower  churning,  it  has  so  nuicli  to  rt>commend  it  that  a  trial  is  strongly  urged  uiMm  the 
reader — a  lowtr  temiK'rature  than  what  may  have  been  his  practice — even  so  low  os  iW  to  ,W, 
under  favorable  conuitions. 

It  may  Im^  her*'  noted  that  if  it  has  iH'en  lu-cessary  for  any  reascm  to  churn  at  a  scmiewhat 
high  teuqH-ratiire  and  one  which  d(N>s  not  leave  the  butter  firm,  as  sometimes  hapiiens  when 
cream  is  jjeculiarly  difficult  to  churn,  it  will  Ih'  very  advantageous  to  t'ool  the  contentn  of  the 
rhiini,  ti)W(ir((s  the  end  of  the  churnino — as  s(K»n  as  there  is  evidence  of  the  "breaking"  of  the 
l)utter.  This  plan  has  merit  second  only  to  that  of  doing  the  whole  churning  at  a  low 
tem|)erature,  but  it  re<|uire9  judgment. 

It  sometimes  will  l)e  found  ne(;essary  to  vary  the  temi)erature,  owing  to  causes  which  it  is 
well  for  the  operator  to  know.  The  cream  of  some  cows  and  some  breeds  is  easier  to  churn 
than  is  the  cream  of  other  cows  and  breeds.  The  earlier  after  calving  and  the  more  succulent 
the  food,  the  easier  will  lie  the  churning.  It  is  well  known  that  the  milk  of  cows  fed  on  dry 
f<HKl  in  winter,  and  liaving  been  milked  for  months,  will  be  more  difficult  to  chum,  requiring 
a  higher  temiierature  of  the  cream,  or  a  lonjjer  time  to  chum,  one  or  both.  The  better  the 
condition  of  the  cream,  in  resiiect  of  the  rii)ening;  the  less  the  Quantity  of  cream  in  a 
churning;  and,  to  a  certain  point,  the  larger  the  churn,  the  more  quiclcly  will  butter  come. 

Where  the  churning  is  aifficult,  it  may  be  helped,  at  least  in  some  cases,  by  heating  the 
new  milk  before  setting  it.  Again,  account  must  be  taken  of  the  fact  that  the  agitation  of 
churning  itself  raises  the  temperature  more  or  less.  How  much  the  temperature  of  the  crea.'u 
may  change,  will  depend  s<miewhat  upon  the  surrounding  atmosphere.  In  the  warm  days  of 
summer,  unless  churning  is  done  in  a  c<x)l  room  the  rise  is  ronsiderahle.  In  winter,  if  the 
churning  be  done  in  a  very  cold  rtwm  the  temjHjrature  may  actually  fall.  Owing  to  such 
changeable  conditions  as  those  enumerated,  it  l>ecomes  necessary  to  vary  the  temperature  at 
different  times. 

And  yet  the  question  is  not  so  complicated  as  it  may  appear.  Whi'e  it  is  well  to  know 
these  influences,  one  does  not  nee<l  always  to  take  them  into  account  and  nicely  to  balance 
them.  It  is  enough  *o  remember  the  simple  rule  already  given,  to  chum  at  is  low  a  temperature 
us  will  bring  all  me  butter  and  in  a  reanonable  time. 

In  winter,  to  avoid  a  wearisome  length  of  time  in  churning,  it  will  be  found  necessary  to 
churn  at  a  higher  tenqierature  than  that  of  summer,  esjiecially  where  the  cows  have  been 
giving  milk  for  months  and  the  feed  is  somewhat  of  a  dry  character.  In  "summer  all  the 
conditions  are  favorable  to  churning  at  .i  very  low  temjierature.  If,  however,  a  regulation 
tenqierature  be  imi)eratively  demanded,  let  it  be  from  55°  to  58°  in  summer,  and  58°  to  62"  in 
winter. 

The  temperature  for  churning  sweet  cream  will  need  to  be  somewhat  lower  than  that  for 
sour  cream,  in  order  to  avoid  loss  of  butter,  and  the  time  required  to  bring  the  butter  will  Ix) 
longer. 

The  Rule  for  Time  in  churning  must  be  like  that  for  temperature — a  general  rule. 
The  conditions  which  demand  a  liigner  temperature  are  the  same  as  those  which  demand 
a  longer  time.  In  summer,  when  all  the  conditions  are  favorable,  the  time  of  churning 
may  be  fixed  at  from  30  to  45  minutes.  In  winter  when  the  conditions  are  usually  very 
un^avoiable,  the  time  may  be  extende<l  to  from  35  minutes  to  one  hour.  There  are  some 
ways  of  shortening  the  time  required  that  are  not  to  be  recommended.  Tlie  objection  already 
has  h)een  made  to  shortening  the  time  by  raising  the  temperature  unduly,  or  to  a  degree  that 
will  injure  the  quality  of  the  butter.  Another  objection  must  be  urged  against  seeKing  the 
same  end  by  the  use  of  churns  made  on  the  principle  of  a  threshing  machine. 

In  considering  the  question  of  time  in  churning,  there  is  one  other  important  factor  to  be 
taKen  into  account.  By  the  temperature  one  may  very  easily  shorten  or  lengthen  the  time  of 
churning ;  by  the  same  means  he  may  also  regulate  both  the  quantity  and  quality  of  the 
butter.  No  explicit  directions  as  to  temi^erature  may  be  given  to  apply  to  all  circumstances, 
and  the  oi^erator  must  rely  mainly  u^wn  his  observation  to  attain  best  results.  A  few  general 
facts,  however,  may  be  stated  to  guide  him.  As  a  rule,  the  lower  the  temperature  and  the 
longer  the  time  of  churning  the  hotter  will  be  the  separation  of  the  butter.  The  higher  the 
temperature  and  the  shorter  the  time,  the  more  imperfect  will  be  the  separation  of  the  butter ; 
and  the  more  will  the  butter  be  adulterated  with  foreign  matter.     In  noting  the  quantity 
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churned,  therefore,  it  is  necessary  to  observe  quality ;  the  excess  of  foreign  matter  may  make 
it  sometiines  appear  that  the  highest  temperature  has  produced  the  most  butter,  when  the  fact  is 
to  the  contrary.  In  comparing  creams  of  different  character,  as  for  instance  Hweet  cream  with 
sour  cream,  each  cream  should  be  churned  at  its  best  temperature,  or,  one  might  say  at  its  own 
temperature.  To  chum  sweet  creara  at  a  high  temperature  will  result  in  shortening  the  time 
of  cnuming,-but  it  will  result  in  a  loss  of  butter. 

Peparinff  the  Chum.  The  Chum  just  before  use  always  should  be  well  scalded.  In  winter* 
or  when  it  is  desired  to  raise  the  temperature  of  the  cream,  this  scalding  will  help  to  do  it. 
In  summer,  or  when  it  is  desired  to  lower  the  temperature,  it  will  be  well  after  scalding 
the  chum,  to  give  it  a  thorough  rinsing  and  cooling  with  cold  water. 

The  object  of  scalding  and  rinsing  the  chum  is  not  to  clean  it ;  for  it  is  supposed  to  have 
been  cleaned  at  the  previous  churning,  and  to  have  been  kept  clean  since.  The  object  is  to  so 
thoroughly  saturate  the  pores  of  the  wood  that  they  cannot  absorb  the  least  cream  or 
butter-milk,  to  absorb  which  is  to  «pot7  the  chum. 

Filling  the  Chum.  Do  not  over-fill  the  churn.  The  cream  capacity  of  a  movable-body  churn 
is  a  little  less  than  half  what  the  churn  will  hold  ;  that  of  a  stationary-body  churn  will  stand  a 
little  more  than  half  what  it  will  hold.  This  is  true  after  the  cream  has  swollen,  for  which 
allowance  must  be  made. 

Delayed  churning  is  very  frequently  due  to  an  overfilled  churn.  This  is  especially  tme  of 
the  best  class  of  churns,  or  movable-body  churin,  in  which  there  are  no  dashers. 

It  is  better  that  the  churn  be  filled  less  than  its  cream  capacity  than  that  it  be  overfilled. 
Little  harm  can  come  by  having  too  little  in  the  churn ;  so  there  need  be  no  weariness  of  slow 
churning  due  to  an  overfilled  churn.  The  remedy  is  easy — a  larger  churn,  or  more  frequent 
churning. 

When  the  churnings  are  small,  so  as  to  fill  the  churn  only  one-third,  or  less,  the 
churn  will  work  all  the  better. 

Coloring^.  The  best  way  to  color  butter  is  to  select  good  cows,  and  to  give  them  the  food 
that  will  make  a  fine,  natural  butter-color.  If  artificial  coloring  be  used,  let  it  he  under  the 
following  conditions : — 

First,  that  it  be  a  commercial  necessity,  or  add  to  the  value  of  t}ie  butter,  and  make  it  sell 
more  readily.  The  market  certainly  ^ives  preference  to  good  colov,  whether  it  be  natural  or 
artificial.  Where  a  direct  connection  is  maintainetl  between  the  consumer  and  the  producer, 
it  may  sometimes  be  to  the  advantage  of  the  producer  always  to  supplv  butter  of  a  natural  color. 

Second,  that  the  coloring  be  tasteless  ana  harmless.  The  natural  fiavor  of  butter  ought  to 
be  its  best  llavor.     Only  a  poor  butter  fiavor  should  be  hidden. 

Use  only  the  best  brands  of  butter-color  in  the  market,  which  seem  now  to  be  all  that  one 
coxJd  ask. 

Coloring  is  best  applied  to  tlw  cream,  onAjtist  before  churning. 

For  quantity,  follow  the  directions  that  are  given  with  the  article  itself,  always  keeping  on 
the  safe  side,  usmg  too  little  rather  than  too  much.  An  under-color  will  pass ;  an  over  color  is 
repugnant  to  the  eye.  Our  customer  is  a  strange  creature  ;  though  he  wishes  us  to  color  our 
butter,  he  wants  his  eye  to  be  deceived  by  the  most  perfect  imitation  of  nature  possible. 

The  Agfitation  of  Cream  in  Churning;.  After  cream  has  beea  allowed  to  ripen,  the  hold  of 
the  caaeous  or  albuminous  matter  (that  seems  to  attach  itself  to  the  butter  fats)  becomes 
weakened.  If,  now,  the  cream  be  subjected  to  agitation  at  a  certain  temperature,  the  foreign 
matter  seems  to  be  rubbed  off  by  the  concussion  to  which  the  fat  globules  are  s-ubjected. 
Measurably  freed  from  this  foreign  substance,  at  a  time  when  the  temperature  is  favorable  to 
this  coalescence,  the  fats  unite  more  readily  and  more  closely  than  they  could  unite  in  the  milk 
or  cream.  Coatinuing  the  agitation,  the  union  of  the  fats  goes  on  from  invisible  particles  to 
lar^e  particles,  to  lumps  and  larger  masses,  which  masses  are  removed  from  the  serum,  or 
fluid,  of  the  milk  or  cream,  aud  are  called  Butter. 

There  is  more  analogy  than  is  sometmies  supposed  between  churning  and  cream-rising. 
Churning,  as  a  process,  appears  to  be  merely  a  continuation  of  cream-rising.  One  is  cream- 
separation  and  the  other  is  butter-separation.  Cream  is  butter  still  mixed  with  milk  ;  butter 
is  cream  with  the  milk  more  completely  separated. 

Explicit  directions  for  manipulating  tlie  churn  that  will  apply  to  all  churns  are  not 
possible,  and  are  hardly  necessary.  One  w.io  cannot  in  practice  learn  the  best  motion  for  one's 
own  churn,  will  hardly  profit  by  written  instructions. 

Ventilation  of  Chum.  Cream,  when  agitated,  begins  to  expand,  and  evolves  a  gas  which' 
if  confined  in  an  air-tight  vessel,  exerts  a  pressure  upon  tlie  vessel.  The  extent  of  this 
expansion  and  pressure  dejjends  upon  the  stage  of  advancement  of  tlie  cream  in  souring.  The 
more  sour  the  cream,  the  more  gas.  This  expansion  is  marked  at  the  very  moment  the  cream 
is  first  agitated,  and  if  relieved  bj^  providing  vent  for  the  gas  to  the  air,  will  not  be  very 
noticeable  at  the  latter  stage  of  agitation.  If  one  will  cliurn  sour  cream  in  a  bottle,  closed 
tight  by  a  screw-cap,  the  cream  will  be  seen  to  pass  out  between  the  bottle  and  the  cap. 
Where  a  churn  has  no  provision  for  free  access  of  air  to  the  cream,  it  is  necessary  to  stop  the 
churning  a  few  times,  at  the  beginning,  and  oped  the  clmrn  to  the  air  in  some  convenient  way, 
which  is  generally  the  removal  of  a  stopple  or  plug. 

Handling  Granular  Bu'-.ter.    We  have  arrived  at  what  is  at  the  present  day  perhaps  the 
most  important  point  in  scicutiftc  butter-making.    We  are  ubout  to  describe  a  practice 
that  has  more  to  recommend  it  than  space  will  allow  mo  king  menticm  of.      It  is  a 
practice  which  is  now  followed  out,  to  a  greater  or  less  extent,  by  the  successful  butter-makers 
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of  the  day,  or  those  who  are  always  ready  and  willing  to  learn,  and  a  practice  to  which  much 
of  their  success  is  due.  It  is  a  practice  which  has  only  to  be  adopted  by  thousands  of 
unsuccessful  butter-makers  to-day  to  place  them  well  along  towards  the  front  rank. 

There  seems  to  be  no  point  in  the  management  of  the  dairy  upen  which  there  is  not  more 
or  less  conflict  of  opinion  amongst  dairy  writers,  with  one  exception;  and  that  exception  is  this 
practice  which  we  might  call  churning  granular  butter,  as  opposed  to  what  we  might  call 
over-churning  and  gathering  into  lumps. 

In  "  Scientific  Butter-Making,"  the  writer,  by  elaborate  explanation  and  liberal  quotations 
of  successful  practices,  gave  special  emphasis  to  this  improved  churning  system.  Rather  than 
having  changed  his  opinion  on  this  score,  he  is  more  than  ever  impressed  both  with  the 
correctness  of  the  position  taken,  and  with  the  importance  of  the  process. 

Experience,  indeed,  leads  him  to  eo  farther  than  before,  in  the  same  direction.  Let  us 
then,  compare  the  two  methods — the  old  and  the  new. 

In  The  Old  Practice,  the  churning  is  continued,  after  the  butter  has  "come,"  until  the 
butter  has  gathered  into  one  or  more  large  lumps  so  that  it  is  easily  lifted  out  of  the  butter- 
milk. These  lumps  necessarily  contain  a  considerable  proportion  of  butter-mUk.  This 
butter-mUk  is  filled  with  caseous  or  other  solid  matter,  and  if  the  cream,  as  is  too  oficn  the 
case,  has  been  in  an  advanced  state  of  souring,  possessed  of  taint  or  odor,  or  otherwise 
defective,  the  butter-milk  contains  all  the  objectionable  characteristics.  These  lumps  will 
require  to  be  worked,  or  pressed,  in  order  to  remove  the  butter-milk.  This  pressing  will  leave 
in  the  butter  a  considerable  quantity  of  that  biitter-milk,  and,  doubtless,  an  excess  proportion 
of  the  objectionable  characteristics  of  the  butter-milk.  Manifestly,  all  that  can  be  removed  by 
pressure,  is  a  portion  of  the  water  of  the  butter-milk  and  what  that  water  contains  in  fast 
solution.  The  very  process  of  kneading  must  have  the  effect  of  incorporating  in  the  butter, 
permanently,  a  considerable  proportion  of  solid  matter,  perhaps  in  an  advanced  state  of 
decomposition,  and  perhaps  tainted  with  impurities.  The  kneading  of  the  butter  has  had  the 
effect  of  squeezing  out  a  part  of  the  liquid,  solidifying  the  butter,  and  incorporating  with  it  the 
strainings,  as  it  were,  of  the  butter-milk  which  it  held.  It  is  impossible  by  this  system  to  free 
the  butter  from  what  will  seriously  depreciate  the  taste,  and  hasten  its  change  or  spoiling. 

The  pungent  taste  of  butter-milk  in  the  butter  may  be  pleasant  to  the  palate  accustomed 
to  it,  but  the  delicate  flavor  of  the  butter  itself  is  more  pleasant  to  the  lover  of  butter,  as  a  real 
luxury.    In  any  case,  that  taste  is  not  long  pleasant  to  any  palate,  but  hastens  on  to  rancidity. 

As  to  keeping-quality,  it  depends,  more  than  any  otlier  one  thing,  upon  the  entire  removal 
from  the  butter  of  the  butter-milk,  and  what  the  butter-milk  contains.  Butter  is  mainly  a  fat. 
Fat,  purified  of  everytliing  foreign,  has  the  quality  of  long-keeping.  Salt  having  no  chemical 
affinity  for  such  fat,  does  not  help  it  to  keep.  On  the  other  hand,  the  solid  matter  contained 
in  butter-milk  has  no  keeping  quality.  This  solid  matter  is  largely  caseine  and  albumen, 
nitrogenous  substances,  which  are  short-lived.  Salt  does  have  some  preservative  effect  upon 
this  caseous  matter.  When  salt  is  used  in  butter  for  its  preservation  effect,  it  is  because  of  its 
action  upon  whatever  of  this  nitrogenous  matter  there  may  be  in  it,  and  not  upon  the  fats. 

Butter  at  its  best  will  contain  some  of  the  solid  matter  of  butter-milk,  or  what  we  may  call 
foreign  matter.  The  proportion  of  this  foreign  matter  will  be  more  than  abundant  for  any 
need  of  it  as  a  direct  influence  upon  the  flavor  of  the  butter,  and  will  require  for  its  preservation 
quite  as  much  sail  as  is  necessary  for  the  eating  quality  of  the  butter. 

If  butter  be  not  at  its  best,  that  is,  if  it  contain  foreign  matter,  which  ought  to  be  excluded 
in  the  manufacture,  it  suffers  by  the  direct  effect  of  that  foreign  matter  upon  the  flavor,  and 
from  the  necessary  addition  of  more  salt  than  its  eating  q^iiality  demands.  It  suffers  again  in 
its  keeping  quality  ;  for  while  butter,  even  without  salt,  is  slow  to  change,  the  foreign  matter 
is  so  quick  to  spoil,  that  salt  even  in  great  excess  may  not  wholly  cure  it,  but  will  only  retard 
the  change. 

From  the  foregomg  it  will  be  seen  that  if  made  to  contain  an  undue  proportion  of  foreign 
matter,  butter  will  require,  in  order  to  preserve  it,  so  much  salt  that  the  fine  flavor  of  the 
butter  will  be  destroyed,  and  even  then  its  time  of  keening  will  be  limited,  because  of  the 
presence  of  this  excess  of  foreign  matter,  which  caUea  for  the  salt,  and  which  salt  will 
imi)erfectly  preserve.  The  eating-quality  of  such  butter  will  be  poor,  and  its  life  will  be 
sliorter  than  that  of  the  other  and  purer  butter  that  has  been  less  salted,  or,  perhaps,  not 
salted  at  all. 

Thus  it  will  be  seen  that  the  old  practice  of  gathering  the  butter  in  the  churn  is  a  very 
defective  practice,  because  of  the  fact  that  it  adulterates  the  butter  with  what  injures  it  in 
every  respect. 

I^hat  jiract'ue  is  defective  in  still  another  respect.  Most  butter  must  be  salted.  However 
I'.ttle  salt  is  used  it  is  required  that  the  salt  be  tlioroughly  incorporated  with  the  butter,  or  that 
it  be  mixed  evenly  through  it,  and  that  tlie  grain  of  the  butter  be  not  injured  by  the  process  of 
salting.  Now,  when  butter  has  been  gathered  into  large  lumps,  before  it  has  been  salted,  it 
must  needs  be  pressed  into  thin  layers,  the  salt  spread  theron,  these  layers  pressed  together, 
rolled  into  lumps,  pressed  again,  and  the  operation  continued  till  tlie  salt  i)ernieates  the  wliole 
mass,  as  evenly  as  this  sort  of  manipulation  can  make  it  do  so.  This  process  is  defective, 
because  of  the  double  reason  that  it  does  injury  to  the  grain  of  the  butter,  and  requires  no  little 
skill  on  the  part  of  the  operator  to  succeed  only  partially  in  distributing  the  salt  evenly 
throughout  the  mass  of  the  butter. 

In  The  New  System  the  defects  just  explained  are  avoided.  There  is  a  stag"  in  the  churning 
1  process,  at  which  Vlie  objectionable  butter-milk,  and  the  objectionable  matter  which  btUter- 
\7nilk  contains,  may  be  quite  fully  removed,  and  at  which  the  salt  may  be  very  evenly 
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incorporated  with  the  butter,  without  iniury  to  the  grain  of  the  butter.  That  stage  is  when 
the  butter  is  yet  in  a  granular  or  pebble  form. 

When  butter  first  "comes"  it  is  in  small  specks,  throughout  the  whole  body  of  the  cream. 
The  continued  agitation  of  churning  causes  these  specks  to  unite  to  form  larger  particles,  these 
again  to  join  ;  this  process  repeating  itself  until  the  butter  is  in  large  lump.  Now,  while  the 
newly-churned  butter  is  still  in  a  gi-anular  form,  that  is.  like  seeds  of  grain  ui  size,  the  chummg 
is  discontinued.  The  butter  has  not  yet  enclosed  within  itself  a  large  proportion  of  butter- 
milk, and  itjs  yet  in  a  granular  or  pefible  form,  just  adapted  for  the  mixing  m  of  the  salt. 

Stopping  the  Churn.  If  every  reader  of  this  work  were  supphed  with  the  same  sort  of 
churn,  it  would  be  conij)aratively  easy  to  de8cril)e  the  process  now  referred  to  ;  but  as  things 
are,  it  is  necessary  to  explain  botli  the  process  and  the  principles  involved. 

This  process  is  based  upon  the  fact  that  butter  is  ligliter  tlian  butter-milk,  or  water,  and, 
consequentlv,  if  left  to  itself  will  rise  into  the  u|)per  portion  of  the  butter-milk,  as  cream  rises 
to  the  surface  of  milk,  but  with  greater  rapidity.  It  is  due  to  this  fact  that  we  are  able  to 
separate  the  butter  from  the  butter-milk.  It  allows  of  either  skimming  otf  the  bvtter,  oi  of 
drawing  away  the  Imttermilk  from  the  butter.     The  latter  is  tlie  usual  and  better  plan. 

To  make  the  explanation  more  clear,  it  will  l)e  well  to  descril^  the  proc-ess  with  one  class 
of  churns,  and  the  reader  by  the  help  of  the  principles  laid  down,  may  adapt  the  explanation 
to  the  churn  which  he  happens  to  jKissess. 

There  is  one  churn  which  has  peculiar  merits  in  this  and  in  any  connection.  It  is  in  the 
market  almost  evervwhere,  and  the  plain  form  of  it  being  common  property,  the  reader  may 
make  one  for  liimself  if  he  finds  it  to  his  advantage  to  do  so.  These  are  all-sufficient  reasons  for 
describing  this  process  in  connection  with  such  chum.  Reference  is  made  to  the  revolving 
chum,  which  may  be  either  a  revolving  box,  oi  a  barrel,  revolving  end  over  end. 

Tliere  are  several  ways  of  observing  the  state  of  the  cream  in  the  different  stages  of 
churning. 

One  guide  is  the  sound  of  the  liquid,  when  clniraing.  At  the  beginning,  the  churning 
liquid  has  a  thick,  creamy,  muffled  sound.  When  the  butter  "  breaks,"  this  sound  changes  to 
a  thin,  watery,  swishing  sound.    This  change  is  very  decided,  and  apparent  to  the  practiced  ear. 

Where  the  churn  has  a  glass  in  some  part  of  it,  the  change  will  be  noticed  by  the 
appearan(!e  of  the  cream  thereon.  The  creamy,  or  frothy,  character  will  disappear,  and  the 
glass  will  be  somewhat  clear,  or  be  covered  with  a  watery  liquid.  The  specks  of  butter  will 
appear  on  the  glass,  constantly  growing  larger  and  larger.  After  a  little,  the  granules  become 
so  large  that  they  do  not  remain  on  the  glass.  The  sound  of  the  churning  cream,  or  the 
appearance  of  the  butter  thraugh  the  glass,  do  not  always  indicate  to  the  operator  that  the 
churning  is  done,  but  either  test  will  aflford  a  warning  that  it  is  nearly,  if  not  quite,  done. 

There  is  another  and  an  excellent  guide.  One  may  stop,  from  time  to  time,  after  the 
sound  has  indicated  that  the  butter  has  come,  and  examine  the  etid  of  the  wooden  plug,  or 
stopple,  of  the  churn.  The  end  of  this  stopple  which,  until  the  butter  "  broke,"  was  covered 
with  cream  and  probably  frothy,  will  now  be  covered  with  small  pin-point  specks  of  butter. 
These  will  grow  larger  (as  they  do  upon  the  glass),  and  after  they  have  become  of  a  certain 
size  they  no  longer  gather  upon  the  plug,  which  will  be  quite  clear. 

Churning  should  proceed  very  slowlv  from  the  time  that  the  sound  indicates  that  butter 
has  "  come,"  and  more  cautiously  from  the  time  that  the  glass  or  the  stopple  are  clear. 

There  are  now  two  ways  to  know  when  the  churning  should  be  stopixid.  One  may 
examine  the  appearance  of  the  butter,  by  removing  the  cover.  The  indication  of  finish  is  the 
apF  arance  of  the  butter  on  the  surface  of  tlie  milk,  in  a  pebbled  mass.  Or,  one  may  partially 
remove  the  stopple,  and  allow  the  milk  to  flow  out  into  a  strainer.  If  the  milk  is  thick  and 
still  full  of  specKs  of  butter,  it  is  evidence  that  the  churning  has  not  sufficiently  advanced. 
If,  on  the  other  hand,  the  milk  is  thin  and  watery,  comparatively  free  from  butter  grains,  and 
drains  freely  through  a  cloth  strainer,  or  a  wire  strainer  (somewhat  coarser  than  a  milk 
strainer),  the  churning  may  stop,  and  the  butter  can  be  easily  managed.  This  is  one  of  the  very 
best  tests  of  the  time  to  stop  churning. 

When  the  churning  is  nearly  done,  one  must  proceed  very  slowly.  Sometimes  it  will  take 
longer  than  at  other  times  t(j  bring  the  butter  to  the  riglit  stage  of  advancement.  The  reader 
readily  can  understand  that  when  the  churning  conditions  are  favorable,  and  the  time  required 
for  churning  is  short,  greater  caution  will  be  necessary  than  when  the  butter  is  slow  of  coming. 
Easy-churned  cream  (like  the  grass  cream  of  summer),  a  high  temperature,  or  a  comparatively 
small  quantity  of  butter-milk, — all  tend  to  hasten  the  massing  together  of  the  butter,  and  make 
caution  very  necessary.  Oj^posite  conditions,  such  as  those  usual  to  winter,  allow  greater  time. 
Experience  soon  makes  (?ne  familiar  with  the  action  of  the  butter,  and  enables  one  to  know 
when  to  stop  churning  without  going  to  the  trouble  to  remove  the  cover. 

Granular  butter  can  be  managed,  by  one  who  is  experienced,  even  when  it  is  very  fine, 
say  between  the  size  of  pin-heads  and  grains  of  wheat.  The  beginner,  however,  is  recom- 
mended to  allow  the  clmrning  to  advance  a  few  degrees,  till  the  butter  is  between  tlie  s'^e  of 
wheat  grains  and  peas.  Gradually,  as  exjjerience  is  acquired,  the  cliurning  may  be  stopped 
earlier,  when  the  butter  granules  are  finer.  The  smaller  these  granules,  the  more  effectually  i.i 
the  butter  freed  from  the  butter-milk ;  but  on  the  other  hand,  the  smaller  the  grains,  the  7nore 
difficult  is  its  management,  and  the  more  ri^k  of  losing  butter,  by  the  loss  of  unchurned 
butter,  or  by  the  escape  of  the  finer  gi-anules  in  the  butter-milk.  A  little  experience  will  helj) 
one  to  find  that  hajipy  medium  where  quality  is  secured  'vithout  appreciable  loss  in  quantity. 

Separation  of  Buttermilk  from  Butter.  The  writer  has  met  with  butter-makers  who  had 
read  ot  granular  butter-making,  had  tried  to  follow  out  the  process,  and  had  failed.    The  chief 
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difflcultv  lay  in  the  tendency  of  the  butter  to  mass  together.  There  are  a  few  facts,  the 
knowledge  of  which  will  enable  anyone  to  avoid  any  difficulty,  and  to  manage  granular  butter 
quite  easily. 

The  main  fact  in  the  influence  of  Temperature.  There  is  a  degree  of  temperature  with 
every  churning  of  butter  at  which,  or  above  which,  the  butter  will  mass  together  when 
agitated,  or  churned.  The  higher  the  temperature  above  that  point,  the  more  rapid' y  will  the 
butter  mass  together.  Cream  has  to  be  churned  at  or  above  that  temperature,  else  the  butter 
would  not  gather.  There  is,  too,  a  degree  of  temperature  at  which,  or  below  which,  butter 
will  not  mass  together,  no  matter  how  much  it  be  agitated  or  churned  (provided  it  lie  contained 
in  an  abundance  of  liquid — milk  or  water).  The  lower  the  temperature  below  that  point,  the 
less  disiwsition  it  has  to  gather  (or  the  less  liquid  is  required  to  surround  it  to  prevent  it 
gathering).  This  temperature  which  will  allow  of  agitation  of  the  butter  without  causing  the 
butter  to  gather,  is  a  low  temperature — lower  than  that  at  whicli  the  churning  is  done. 

In  the  first  stage  of  churning  it  was  an  object  to  mass  together  the  minutt  globules  of  fat, 
that  they  might  form  into  larger  granules,  or,  in  other  -words,  become  visible  butter.  ^  The 
temperature  was  chosen  accordingly.  When  the  granules  have  attained  a  certain  size  it  is  an 
object  to  check  the  massing  togetlier  of  the  particles.  At  the  siime  time  it  is  necessary  to 
wubject  the  butter  to  furth^T  agitation.  What  shall  he  done?  Simply  lower  the  temperature 
before  further  agituling  the  butter.  Through  the  stopple-hole  of  the  chuna,  draw  off  what 
butter-milk  will  readily  diain  out  of  the  butter,  straining  tliis  butter-milk  through  a  seive  to 
save  any  fine  partides'that  may  be  entangled  in  it.  Have  a  care  that  the  churn  at  this  stage 
be  not  agitated  at  all.  When  the  butter-milk  is  drained  off  it  recjuires  but  little  agitation  to 
cause  tlie  butter  to  mass  into  one  large  lump.  Tlie  higher  the  temperature  at  which  the  butter 
happens  to  be,  the  more  care  is  required  to  avoid  agitation.  Now  pour  into  the  churn  an 
abundance  of  (pure)  cold  water.  Allow  the  butter  to  stand  in  this  water  until  it  has  been 
cooled  to  the  necessary  degree.  If  the  water  be  cold — say  30'  or  lower — the  butter  will  need  to 
stand  only  a  few  minutes.  If  the  water  be  only  a  few  degrees  colder  than  the  butter,  say  55*^ 
or  above,  more  time  is  required,  also  more  care. 

When  the  water  is  only  two  or  three  degrees  colder  than  the  butter,  it  may  be  necessarj^  to 
draw  off  the  first  water,  after  it  has  stood  a  few  minutes  in  the  churn,  and  to  renew  it  with 
fresh  water  before  proceeding  with  the  operation,  or  before  agitatintr  the  butter.  Where  the 
difficulty  is  experienced  of  having  water  that  is  not  very  cold,  s  only  59°  down  to  5.5", 
one  needs  to  be  all  the  more  liberal  as  to  the  quantity  used.  Tin  main  point  is  to  get  the 
temperature  low  enough  to  permit  of  the  butter  beingagitated  without  causing  it  to  "gather,'' 
or  to  mass  together.  How  low  ought  that  to  be ?  The  lower  the  better,  anywheie  from  5')" 
down  to  45*. 

The  writer  has  succeeded  in  carrying  out  the  whole  process  successfully,  even  to  the 
salting,  to  be  descril)ed  further  on,  and  in  warm  August  weather,  when  the  water  used  waw  so 
high  as  59° — the  only  water  available!  To  accomplish  the  object  under  such  unfavorable 
•conditions  required  more  care,  more  time,  and  a  more  liberal  use  of  water.  It  proves,  however, 
that  the  thing  may  be  done  under  the  conditions  which  obtain  almost  anywhere;  for  it  is  in 
few  places,  and  for  only  short  periods,  that  water  may  not  Ije  obtained  at  a  lower  temperature 
than  59°. 

Having  got  the  butter  sufficiently  chilled,  whether  it  lie  in  the  first  or  second  water,  fasten 
up  the  cover  of  the  churn,  and  chum  the  butter  in  the  water.  Churn  it  well,  but  gently. 
This  water  may  now  be  drained  off,  as  the  butter-milk  was  drained  off,  and  again  renewed. 
This  operation  should  be  repeated  until  the  water  when  drained  off  is  almost  or  quite  free  from 
anj-  api>earance  of  butter-milk. 

One  should  have  a  vessel  of  cold  brine,  previously  made,  rejidy  (with  the  salt  all  dissolved) 
to  use  at  this  point  in  the  final  washing  of  the  butter.  Allow  the  butter  to  stand  in  the  bnne 
for  a  short  time,  say  ten  or  fifteen  minutes,  giving  the  churn  a  few  turns  at  intervals  during 
the  time.     Drain  off  as  before. 

Run  butter-milk,  water  and  brine  always  into  a  strainer,  or  upon  a  strainer-cloth,  in  order 
to  save  the  few  particles  of  butter  which  are  likely  to  escape. 

It  goes  without  saying  that  the  water  must  be  pure.  The  water,  and  especially  the  brine, 
should  be  inin  througli  a  fine  strainer,  when  it  is  put  in  the  churn.  One  often  will  be  surprised 
iit  the  sediment  that  will  be  found  in  both  the  water  and  the  brine. 

The  reader  mav  vary  the  above  process  hj  substituting  brine  for  water  in  the  first  trashing 
(or  cooling)  of  the  butter.  It  involves  very  little  extra  pains,  and  the  result  will  doubtless  be 
even  more  satisfactorj'.  The  theory  of  tlus  preference  is  that  tlie  salt  of  the  brine,  in  the  first 
washing,  coagulates  the  albumen,  and  the  water  which  is  used  in  the  subsequent  i)roce8ses 
dissolves  the  coagulum.  If  this  reasoning  be  correct,  the  effect  must  be  a  very  perfect 
removal  from  the  buttor  of  the  objectionable  albumen.  ' 

Where  brine  is  used  to  coagulate  the  caseine,  not  to  be  followed  by  water,  it  is  probable 
that  the  best  effect  is  secured  by  tlie  use  of  weak  brine  ;  for  where  the  brine  is  of  full  strength, 
though  its  coagulable  effect  would  be  all  the  greater,  its  solvent  effect  must  be  less.  In  the  last 
washings,  the  brine  being  required  for  its  salting  effect,  tlie  stronger  it  is  the  better. 
Probably  the  most  simple  and  effective  process  is  the  use  of  the  strongest  brine,  at  the 
beginning  and  at  the  end,  with  water-washing  between — as  suggested  in  the  preceding 
paragraph. 

The  object  of  using  brine  in  the  last  washing  is  to  permeate  the  butter  as  much  as  iMJSsible 
with  salt  in  liqviid  form,  which  is  more  uniform  salting  than  that  with  dry  salt. 

A  tunnel  that  will  fit  in  the  stopple-hole  of  the  churn  wil'  conveniently  save  the  trouble  of 
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removing  the  cover  of  the  churn  at  every  washing,  for  the  purpose  of  putting  the  water  in  the 
chum. 

The  reader  will  have  noticed  that  stress  was  put  upon  the  Quantitj  of  Water,  or  other 
liquid,  used  in  washing  the  butter.  This  matter  of  quantity  of  liquid  is  a  point  of  importance 
next  to  that  of  temperature.  Butter  that  will  chum  m  a  certain  quantity  of  liquid,  at  a  certain 
temperature,  for  hours,  without  massing,  will  mass  quickly  if  the  quantity  of  Uquid  be 
diminished  one-half,  even  though  the  temperature  remain  the  same. 

This  fact  must  be  remembered,  if  one  would  avoid  an  occasional  unexpected  failure.  For 
instance,  one  having  drawn  off  a  portion  of  the  butter-milk,  forgets  that  in  this  respect  of 
quantity  the  conditions  are  changed,  continues  the  agitation ;  and  opens  the  churn  to  find  the 
butter  the  size  of  birds'  eggs  or  larger,  instead  of  in  the  granular  form.  Again,  one  finds  at  his 
hand  a  partial  supply  of  water  or  brine,  it  may  be  the  water  vessel  only  half  full,  instead  of 
the  needed  quantity,  and  thinking  it  may  do  for  once,  agitates  the  butter  in  a  partial  supply  of 
water,  with  the  result,  again,  of  iver-gathering. 

"  All  this  can  be  avoided  by  Keeping  in  mind  the  fact  that  the  gathering  depends  upon  the 
quantity  of  liquid,  as  well  as  upon  the  temperature,  and  that  there  is  no  risk  of  using  too 
much  liquid. 

There  are  two  minor  points  to  be  noted.  The  larger  the  butter  granules,  the  more  speedily 
do  they  rise  to  the  surface.  When  butter  has  first  come  the  rising  of  the  granules  in  the 
butter-milk  is  so  slow  that  no  practical  advantage  can  be  taken  of  their  lightness.  The 
resistance  of  the  other  solid  matter  in  the  thick  butier-milk  prevents  the  rise  of  the  butter- 
granules,  until  the  latter  have  become  large  enough  to  overcome  the  resistance.  Consequently, 
if  one  undertakes  to  drain  off  the  butter-milk  at  too  early  a  stage,  the  butter-milk  will  be  filled 
with  the  fine  particles  of  butter  and  will  not  run  through  the  strainer.  The  remedy  is  to  churn 
the  butter  a  little  longer. 

Thus  the  fact  that  the  butter-milk  will  strain  off  freely,  that  is  without  being  clogged 
with  fine  butter  particles  mixed  all  through  it,  is  an  indication  that  the  granular  stage 
lias  been  reached  and  the  next  process  of  cooling  and  washing  may  be  proceedeJ  with. 

The  other  minor  point  is  that  the  more  fluid  tlie  butter-milk,  the  more  easily  and  the 
sooner  will  the  granular  butter  rise  to  the  surface.  This  fact  affords  a  means  of  overcoming 
the  difficulty  of  the  butter  not  straining  readily,  othor  than  that  just  mentioned.  When  the 
butter-milk  is  very  thick,  and  when  it  is  no  object  to  save  the  butter-milk  free  from  water,  the 
way  is  open  to  dilute  the  butter-milk,  with  cold  water  or  brine,  when  the  difficulty  experienced 
will  disappear. 

Sometimes  the  butter  particles  do  not  readily  separate  from  the  butter-milk,  and  there  is  a 
difficulty  in  draining  off  the  buttor-milk  without  advancing  the  "gathering"  more  than  is 
desired.  In  that  case,  cold  water  or  cold  brine,  added  to  the  contents  of  the  churn,  will  help 
to  thin  the  liquid  and  cause  the  butter  to  rise  to  the  surface.  It  will  be  necessary,  of  course  to 
previously  draw  off  what  butter-milk  is  required,  for  use  as  butter-milk.  One  may  sometimes 
prefer,  too,  to  use  cold  skim-milk  to  thin  the  contents  of  the  churn. 

Let  no  one  be  discouraged  at  the  length  of  these  explanations.  A  little  experience  will 
enable  any  butter-maker  to  easily  handle  granular  butter  and  keep  it  under  perfect  control. 
The  advantages  in  the  process  are  worth  many  times  more  than  the  trouble  of  obtaining  the 
experience. 

Butter  for  Immediate  Use.  There  may  be  seasons  of  the  year  when  the  churnings  are  very 
small  and  the  butter  intended  for  immediate  use  in  the  familj%  when  the  advantages  of  granular 
churning  are  not  so  manifest.  There  can  be  hardly  any  other  exception  to  the  great 
improvement  in  every  respect  which  it  is  upon  the  old  system. 

Salting.  In  the  old  practice,  salting  and  "working"  were  distinct  processes.  In  the 
newer  system,  now  being  described,  salting  includes  working,  or,  it  might  l)e  said,  almost  does 
away  with  what  has  been  called  working  butter,  while  the  newer  process  of  churning  miglit 
l)e  said  practically  to  include  the  whole !  The  butter  is  now  in  the  churn,  in  granular  form,  at 
a  low  temperature,  and  moist  with  brine.  This  is  in  the  very  best  condition  for  salting  in  the 
most  i)erfect  manner.  All  the  conditions  of  light-salting  are  here  afforded.  The  salt  may  be 
evenly  mixed  tlirougliout  the  butter,  it  may  be  allowed  to  partially  dissolve  and  so  avoid  tht. 
injury  to  the  grain  of  the  butter  sometimes  due  to  rougli  edges  of  salt  crystals ;  and,  better 
still,  the  "  working  "  of  the  butter — he  it  the  old-time  kneading  or  the  modern  pressing — is  made 
wlioUy  unnecessary.  In  a  word,  tlie  object  of  salting,  whicli  is  tiie  even  mixing  of  the  salt  without 
injury  to  the  grain  of  the  butter,  may  be  secured  by  tliis  as  it  cannot  be  secured  by  any  other 
process. 

Pulverize  the  salt,  with  a  rolling  pin,  or  in  any  convenient  way.  Take  about  one-third  of 
the  salt  to  be  used,  and  sprinkle  it  evenly  over  the  top  of  the  butter,  which  is  now  drained  and 
spread  uniformly  over  the  bottom  of  the  churn. 

Use  a  small  hand-seive,  of  very  fine  mesh,  with  which  to  sprinkle  the  salt  on  the  butter. 
It  will  both  lielp  to  sprinkle  it  on  evenly,  and  serve  to  keep  out  from  the  butter  more  or  less 
dirt  that  will  1h^  f<mnd  mixed  with  most  anv  brand  of  salt.  If  nothing  worse,  salt  frequently 
contains  fine  tlireads,  broken  off  from  the  bag,  wliich  may  be  mistaken  for  Iiairs.  If  one  has 
not  a  suitable  seive.  it  is  easy  to  obtain  the  wire  and  make  one.  Or,  one  may  have  about  the 
house  a  used-up  common  seive  that  can  be  cut  down  to  a  small  and  convenient  size. 

The  top  having  been  sprinkled,  tip  the  mouth  of  the  churn  towards  you  as  far  as  you  can 
without  disturbing  the  butter,  and  then  by  a  quick  motion,  or  jerk,  tip  it  enough  further  to 
throw  the  butter  over  on  the  side  of  the  churn. 

What  was  the  top  face  of  the  butter,  and  was  sprinkled,  is  now  beneath,  and  the  butter 
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presents  a  fresh  face  at  its  top.  Sprinkle  on  this  fresh  face  of  the  butter  about  half  the 
remaining  salt.  By  another  dextrous  movement  throw  the  butter  over  on  the  other  side  of  the 
chum. 

The  evenness  of  the  layer  of  butter  will  now  be  broken  up,  but  there  will  be  enough  of 
fresh  surface  to  receive  the  remainder  of  the  salt.  The  salt  is  now  pretty  evenly  distributed 
throughout  the  butter. 

The  chum  now  may  be  rocked  from  side  to  side,  gently,  to  mix  up  the  salt.  The  eye  can 
easily  watch  the  operation,  and  tip  the  chum  in  a  way  to  make  the  mixing  most  thorough. 

Do  not  hasten  the  operation,  but  give  time  both  for  the  mixing,  and  for  the  salt  to  dissolve. 
The  colder  the  butter  the  better  can  all  this  be  done.  If  the  butter  be  on  the  warm  side,  and 
disposed  to  mass  in  lumps,  it  must  be  treated  the  more  gently,  and  more  tir     given  to  it. 

Having  got  the  salt  well  mixed,  it  will  be  well  to  allow  tne  butter  to  staud  not  less  than  15 
to  30  minutes,  to  allow  the  salt  to  dissolve.  It  will  do  no  harm  to  give  a  longer  delay,  if  the 
temperature  of  the  chuming-room  will  allow.  After  this  short  delay,  put  on  the  cover  of 
chum,  revolve  slowly,  and  the  butter  will  gather  into  lumps,  and  the  surplus  brine  will  be 
worked  out.  Let  the  butter  stand  in  this  condition  for  a  little  while  longer,  say  about  an  hour, 
in  a  cool  room. 

The  churning  is  now  done  &nA  the  hutter  is  ready  tc  nack !  But  does  it  need  no  further 
working  ?  Not  if  the  work  has  been  done  carefully,  as  airected.  If  the  butter  can  be  impro\  ed 
by  a  further  pressing  it  will  show  for  itfielf,  and  it  will  be  well,  of  course,  to  give  it  what  is 
lequirefl. 

If  the  butter  has  anv  fault,  that  fault  will  be  likely  to  be  an  excess  of  moisture,  wliich  may 
lie  removed,  perhaps  wholly,  by  the  mere  working  it  muet  get  in  being  made  into  balls,  or  in 
being  packed,  provided  iii  tne  latter  case  a  sponge  or  cloth  be  used  to  drink  up  the  moisture. 

The  process  just  described  has  been  well  tested.  The  mistress  of  the  dairv,  at  a  neighboring 
farm,  has  been  making  butter  by  this  process  for  some  weeks,  and  with  results  that  are 
extremely  gratifying  to  her.  There  was  camping  in  a  grove  near  this  farm,  during  the  month 
of  July,  a  gentleman  connected  with  the  Government  Geological  Survey.  This  gentleman  had 
found  a  difficulty  in  some  of  the  districts  where  he  had  been  working,  in  obtaining  butter  of 
fine  flavor,  and  butter  that  would  keep  well  in  the  camp,  and  he  usually  brought  a  supply  from 
the  nearest  city.  A  day  or  two  before  breakmg  up  camp  he  obtained  a  sample  from  this  farm- 
liouse  near  by,  and  he  was  so  much  pleased  with  it  that  he  ordered  two  packages  of  the  fall 
make  to  be  sent  to  him  at  Ottawa,  making  no  stipulation  as  to  price. 

The  mistress  of  this  dairy  is  herself  an  excellent  butter-maker,  but  tliis  process  is  one 
newly-adopted.  She  is  quite  enthusiastic  about  her  success  by  the  new  method,  and  could 
not  be  prevailed  upon  to  go  back  to  the  old  practice.  This  dairywoman  has  a  very  poor 
cellar,  and  water  that,  coming  a  long  distance  in  pump-logs,  is  sometimes  so  warm  as  59°,  if 
not  warmer.  The  gratifying  results  noted  have  been  attained  in  spite  of  such  double 
disadvantage. 

Where  the  quantity  churned  is  large  it  will  be  necessary  to  help  the  even  mixing  of  the 
salt  by  stirring  it.in  with  a  stick,  which  should  be  small  and  round.  It  may  happen  that  the 
quantity  is  too  large  to  be  manageable  in  the  churn,  or  the  churn  be  not  well  adapted  to  the 
process.  In  like  cases,  take  the  butter  out  and  place  it  on  a  butter  -board  or  table.  Sift  on  the 
salt  evenly  as  possible,  and  stir  it  in  with  a  stick,  or  a  rake.  If  the  table  is  large  enough 
tlie  butter  may  be  well  mixed  by  even  a  hay-rake — or  a  rake  constructed  like  a  hay-rake  for 
the  purpose.  Again,  one  mav  lay  a  thin  cloth  on  the  table,  or  in  a  large  bowl,  or  pan,  and 
combine  the  lifting  of  the  clotn  and  the  stirring  of  the  butter  for  mixing  in  the  salt. 

Another  plan  :  Remove  some  of  the  butter  and  place  it  in  a  thin  layer  in  a  butter-bowl  (or 
on  a  table,  or  a  worker),  and  sift  upon  it  the  necessary  quantity  of  salt.  On  this  first  layer 
spread  another  layer,  and  again  sprinkle  on  the  salt.  Continue  so  doing  until  all  the  butter 
lias  been  removed  and  salted. 

Time  is  given,  of  course,  in  any  of  these  operations  for  the  salt  to  dissolve.  While  standing, 
the  butter  should  be  covered  with  a  cloth  wet  with  brine. 

When  the  salt  has  been  as  well  mixed  and  dissolved  as  need  be,  the  butter  may  be 
gently  pressed  together  in  a  solid  form,  and  it  may  be  packed  directly  into  the  tub. 

Removing  Butter  from  the  Chura.     Where  necessary  to  remove  the  butter  in  the  gi-anular 

form  from  the  churn,  it  may  be  accomplished  in  several  ways,  always  provided  the  butter  is 

chilled  enough — down  to  5.")°  or  below.    The  butter  may  be  lifted  out  (from  the  butter-milk. 

water,  or  brine)  with  a  seive-dipper  ;  or  the  butter  may  be  dipped  out  with  an  ordinary  ladle. 

I  and  poured  into  a  seive  to  drain  ;  or,  after  the  brine  has  been  drained  off,  the  butter  may  be 

1  lifted  out  with  a  flat  wooden  paddle.    Whatever  way  is  most  convenient  may  be  employed. 

Iprovided  the  butter  is  removed  without  injury  to  the  grain,  and   without  leaving  butter 

Ijammed  or  sticking  to  the  sides  of  the  churn,  or  recpiiring  injurious  hand-contact  with  the 

ibutter. 

Where  butter  has  to  be  removed  from  the  cliurn,  however,  or  has  to  be  stirred  with  a  stick  or 
|si)oon,  a  somewhat  lower  temperature  is  required  than  that  necessary  when  mixing  by  rocking 
the  churn.  To  handle  the  butter  in  such  ways  requires  a  temperature  at  least  as  low  as  55°. 
It  should  be  the  aim,  however,  of  everv  butter-maker  to  provide  means  for  obtaining  a  tem- 
k)erature  so  low  as  this,  or  lower.  Ice  is  the  most  satisfactory  means,  where  the  water  of  the 
ijjring  is  too  warm.  If  one  has  a  cold  cellar,  the  water  might  be  cooled  therein,  altliough  this 
pieans  extra  labor.  The  different  suggestions  given  al)ove  are  necessary  to  meet  the  wants  of 
iifferent  dairies,  that  each  one  may  find  a  hint  suited  to  tlie  peculiar  conditions  of  the  place. 
A  Cream  Basis  for  Salting^  Granular  Butter.     One  slight  difficulty  occurs  in  this  system, 
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in  the  way  of  exact  salting.  In  salting  Ithe  butter  in  the  churn,  one  cannot  weigh  tae 
butter  to  determine  with  exactness  the  necessary  quantity  of  salt.  This  difficulty  can  be 
overcome  in  a  measure  by  estimating  the  quantity  of  salt,  on  the  basis  of  the  quantity  of 
cream  put  into  the  churn.  If  one  will  note  onqe  or  twice  the  quantity  of  salt  used,  m  proportion 
to  the  cream,  a  basis  will  be  arrived  at  which  will  make  it  easy  to  salt  very  uniformly. 

Caution.— One  must  remember  to  use  less  salt  when  the  butter  has  been  washed  with 
brine  than  when  it  has  been  washed  only  with  fresh  water.  Where  brine  is  used  the  butter  is 
already  more  or  less  seasoned,  according  to  the  strength  of  the  brine.  Where  fresh  water  has 
been  used  it  dissolves  some  of  the  salt,  and  when  pressed  out  will  carry  off  some  of  the  salt. 

Brine-Salting.  The  use  of  brine  is  itself  enough,  without  further  salting,  to  season  butter 
enough  for  some  markets.  Doubtless  the  time  will  come  when  brine-washed  butter  will 
be  salt-seasoned  enough  for  the  demand  of  any  table.  For  salting  with  brine  alone,  the 
brine  may  be  as  strong  as  it  can  be  made,  and  even  then  it  will  be  well  to  throw  a  handful  of 
salt  in  with  the  brine.  This  salt  will  keep  up  the  strength  of  tlie  brine  when  it  mixes  with  the 
fresh  water  already  in  the  butter.  The  butter  should  be  allowed  to  stand  long  enough  for  the 
salt  to  wholly  draw  out  the  fresh  water,  as  it  were,  and  replace  it  with  brine,  Tlie  conditions 
vary  so  much  that  no  rule  for  length  of  time  can  be  given.  Uniformity  of  seasouing  is  secured 
by  this  methw^,  as  it  cannot  be  done  by  the  ust'  of  dry  salt. 

Brine-salting  should  always  be  practiced,  and  where  it  is  not  considered  sufficient  salting 
of  itself,  it  may  be  supplemented  by  light  salting  to  complete  the  seasoning. 

Brine— Making  and  Keeping.  Brine  may  be  madf  in  a  few  minutes  by  simply  throwing  a 
quantity  of  salt  into  a  vessel  of  water.  This  brine  will  do  good  service,  provided  the  water  and 
salt  be  pure  ard  good.  A  better  plan,  however,  is  to  boil  the  water.  Skim  off  any  scum. 
Throw  in  a  little  more  salt  than  the  water  will  dissolve,  leaving  a  little  to  sffttle  on  the  Iwttom, 
undissolved.  This  will  ensure  a  saturated  brine,  or  a  brine  always  of  uniform  strength.  Let 
the  brine  itself  come  to  a  boil.  Let  the  brine  cool  and  settle,  and  skim  the  top  again.  When 
the  brine  lias  settled  it  may  be  poured  off  clear  for  use. 

Such  brine  may  bo  made  at  any  time,  and  kejit  in  a  brine-holder  or  any  suitable  vessel  for 
use  when  wanted.  The  brine  should  be  \ept  in  a  ctwl,  fresh  place,  and  all  dirt  excluded  by  a 
tight  cover.  This  plan  will  be  excellent,  in  connection  with  the  ^anular  process,  where  one's 
supply  of  fresh  water  is  not  so  cold  as  required ;  for  this  brine  may  be  kept  cold  in  a 
cool  cellar.  Such  brine  is  required  in  any  dairy,  to<^  for  covering  butter  when  packed,  and 
for  similar  uses. 

Other  Special  Merits  of  the  granular  system  of  butter-making : — 

First.  The  preservation  of  the  Grain  or  the  butter.  It  is  not  necessary  here  to  enter  uiK)n 
the  discussion  as  to  what  is  the  character  of  the  butter  globule.  The  view  so  long  held  that  it 
is  covered  with  a  membraneous  sac  is  giving  way  under  the  light  of  investigation.  But,  what- 
ever disagreement  there  may  be  as  to  the  reason  therefor,  there  is  no  difference  of  opinion  as 
to  the  fact  that  there  is  such  a  thing  in  butter  as  a  grain 

The  explanation  has  been  that  the  fat  globule  is  an  organized  structure,  .and  when  that  struc- 
ture is  broken  the  grain  of  the  globule  is  destroyed.  The  fact,  however,  does  not  depend  upon 
sustaining  this  theory.  Anyone  who  has  seen  the  process  of  making  maple  sugar  may  have 
noticed  something  somewhat  analagous  to  the  manufacture  of  butter,  in  respect  of  gi-ain. 
When  the  sugar  is  in  a  melted  condition,  and  quite  hot,  if  it  be  allowed  to  cool,  with  little  or 
no  stirring,  it  will  possess  a  crystalized  character  that  will  make  it  marketable,  and  which  will 
be  spoken  of,  in  common  language,  as  the  "grain."  If  a  dish  of  this  same  melted  sugar  be 
vigorously  stirred  while  it  is  cooling  and  hai'dening,  it  will  jwssess  a  totally  different  character. 
It  will  differ  from  the  other  sample  in  hardness,  in  consistency,  in  t<3xture,  in  taste,  in  color, 
so  much  so  that  one  not  knowing  it  would  be  likely  to  doubt  the  fact  that  the  two  aiticles 
were  identical  except  in  the  one  difference  of  the  stirring  given  to  one  sample  while  it  was 
hardening.  The  sample  that  has  been  stirred  will  be  to  the  other  sample  something  like  what 
clay  is  to  sand.     Again,  if  the  hot  sugar  be  dropped  in  a  thin  layer  on  a  cold  surface,  it  will 

Eossess  a  stickey,  candy  character  unlike  the  same  sugar  under  the  other  treatment.  In  a  few 
ours  this,  too,  will  crystalize,  or  "grain." 

One  familiar  with  this  phenomenon  can  the  more  readily  imagine  .the  possible  effect  of 
pressure  upon  butter  fats.  The  grain  in  butter,  to  whatever  it  may  be  due,  is  a  fact,  and  the 
quality  of  butter  is  largely  dependant  upon  that  fact. 

Ideal  butter  must  have  an  unbroken  grain.  It  is  probable  that  any  pressure  between  two 
hard  substances  must  affect  the  grain,  and  unfavorably,  to  some  ej:tent.  The  more  of  that 
pressure,  or  the  more  it  is  of  the  character  of  grinding,  the  greater  xhe  effect  upon  the  grain. 

In  the  old  method  of  butter-making,  the  aim  of  the  best  butter-makers  was  to  work  the 
butter  as  little  as  possible,  and  to  do  that  working  by  gentle  pressure,  rather  than  by  a  grinding 
motion.  This  was  the  full  extent  that  is  was  thought  possible  to  avoid  the  evil — which  was 
thoiight  a  necessary  evil. 

The  new  system  goes  further.  It  seeks  to  avoid,  almost  wholly,  the  necessity  of  working 
butter  at  all,  or  at  least  the  necessity  of  working  out  butter-milk  and  working  in  salt.  It 
allows  only  the  necessary  pressure  there  is  in  the  fall  of  the  buttei  upon  itself  in  the  churn, 
with  a  view  to  squeezing  out  the  water ;  and  the  pressure  necessary  in  shaping  the  butter  for 
the  table  or  market,  or  in  the  packing  of  butter  in  tubs. 

Second.  Churning  at  a  Lower  Temperature.  It  is  a  fault  in  the  practice  of  some  dairies 
to  churn  at  too  high  a  temperature  during  the  warm  season,  The  butter  is  soft  and  white,  and 
it  contains  an  excess  of  foreign  substance.      The  making  of  granular  butter  demands  that  the 
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butter  be  either  churned  at  a  fairly  low  temperature,  or  cooled  immediately  when  the  chum  is 
Htopped.  In  making  granular  butter  the  temperature  must  be  under  60°,  and  ought  to  be 
xmder  o5«.  This  necessity  will  urge  upon  butter-makers  the  practice  of  churning  at  a  lower 
temperature,  and  doubtless  will  result  m  less  b..cter  being  taken  from  the  chum  in  a  melting 
condition. 

Third.  It  makes  possible.  Uniform  Packages  in  Small  Dairies.  When  butter  is  in  the 
granular  form,  and  well  brinad,  it  will  keep  in  brine  under  favorable  conditions  for  an 
uideflnite  fength  of  time.  It  has  been  so  thoroughly  washed  of  caseous  or  albuminous  matter, 
and  is  so  well  impregnated  with  and  surrounded  by  brine,  that  if  only  it  be  kept  at  a  low 
temperature,  and  the  air  be  excludetl,  it  will  change  very  slowly. 

Now  there  are  many  small  dairies  that  are  provided  with  a  gootl  cellar,  and  need  only  to 
be  provided  with  some  suitable  vessel  for  keeping  the  granular  butter,  to  be  able  to  pack  a  full 
tub  at  a  time,  where  now  in  a  single  package  there  may  be  several  layers.  This  plan  would 
have  many  advantages. 

First,  it  would  make  the  packaj^es  of  butter  more  uniform  and  more  marketable.  There 
would  be  many  excellencies  in  (juality  that  would  be  due  to  pressing,  salting  and  packing  large 
(jiiantities  at  a  time,  which  could  be  done  at  the  most  favorable  time  and  under  the  most 
favorable  conditions. 

Second,  it  would  allow  of  more  frequent  churnings.  The  labor  of  each  churning  would  be 
shortened.  The  work  of  salting  and  packing  would  not  have  to  be  done  at  each  churning,  but 
might  be  done  once  for  all  when  enough  butter  had  accvimulated  to  fill  a  package. 

Where  this  process  is  adopted,  the  butter,  in  its  granular  form,  is  put  into  a  vessel  of  brine 
large  enough  to  hold  the  quantity  required.  The  vessel  nnist  needs  be  close-covered  md  in  a 
way  to  keep  the  butter  always  and  wholly  covered  by  brine,  that  is,  under  the  surfai  <■  of  the 
brine.  The  temperature  must  be  continually  low,  say  55"  or  below,  and  there  must  be  an 
abundance  of  brine.  The  butter  may  be  made  almost  fresh  by  washing  it  in  fresh  cold 
water. 

Some  attempts  in  this  diiection  have  been  made  with  great  success  ;  it  must  be  admitted, 
too,  that  some  attempts  have  met  with  failure.  But  enough  has  been  done  to  establish  the 
iKJSsibility  of  long-keeping,  under  favorable  conditions.  There  ought  to  be  little  difficulty  in 
keeping  granular  butter  for  the  short  length  of  time  necessary  to  accumulate  enough  butter 
tor  a  single  churning.  This  is,  however,  a  practice  to  be  commended  to  the  consideration  only 
of  the  intelligent  dairyman  who  is  willing  to  go  to  a  little  trouble  with  a  view  to  improving 
his  process. 

Fourth.  Correcting  Defects  in  the  Cream.  Granular  Churning  not  only  helps  to  improve 
the  future  working  of  the  butter,  but  it  goes  back  as  it  were  and  actually  corrects  defects  that 
lirecede  the  process  of  churning.  The  cream  is  sometimes — far  too  often — defective,  owing 
perhaps  to  its  having  been  kept  too  long,  or  kept  in  proximity  to  impurities.  The  objectionable 
characteristics  of  such  cream  will  be  found  at  churning,  mainly  in  the  hutter-milk.  If  that 
butter-milk  once  gets  compressed  into  the  butter  it  will  never  be  wholly  removed.  If,  on  the 
other  hand,  butter-milk  be  quickly  removed,  it  will  carry  away  with  it  very  much  of  whatever 
it  contains  of  impurities,  be  they  from  dirt,  age,  atmospheric  taint,  or  anything  else 
objectionable. 

The  writer  has  seen  produced  from  winter  cream,  that  was  bitter  with  age,  a  sample  of 
butter  that  was  pronounced  very  fine  when  placed  on  the  table^unsalted.  It  was  churned  and 
washed  in  the  granular  form. 

Fifth.  Saving  of  Time  and  Labor.  The  Granular  Process  of  churning  may,  to  the 
inexperienced,  be  a  longer  process  than  the  old  process  to  which  they  are  accustomed.  But 
when  one  has  once  become  familiar  with  the  newer  practice,  it  will  be  found  that  it  is  less 
laborious,  and  is  a  saving  of  time.  The  churning  is  stopped  sooner,  and  it  will  require  less 
lalx)r  to  salt  the  butter  than  is  required  to  work  and  salt  it  by  the  old  method.  There  is  some 
delay,  perhaps,  in  waiting  for  salt  to  dissolve,  but  the  busy  butter-maker  will  always  find  some- 
tliing  to  occupj'  the  time  profitably. 

This  question  of  time,  however,  is  one  of  the  least  importance  of  all.  If  a  little  extra  time, 
or  extra  trouble,  could  be  devoted  to  churning,  and  result  in  an  improvement  in  quality  of 
l)roduct,  it  would  sometimes  be  the  most  profitable  part  of  the  wliole  dairy  investment. 
I'reliininary  to  churning  is  the  keeping  and  feeding  of  stock,  the  fitting  up  of  some  sort  of 
ilairy  room  and  utensils,  the  milking  of  the  cows,  itself  no  small  item,  the  straining,  sotting  and 
creaming  of  tlie  milk,  and  the  ripening  of  cream.  The  work  of  churning  forms  but  a  small 
liart  of  the  whole  of  tliis  large  investment  of  capital  and  labor.  Would  it  not  be  short-sighted 
to  object  to  a  littJe  e.vtra  labor  in  this  one  finishing  process  upon  which  the  revenue  of  the 
whole  investment  absolutely  hinges  ! 

The  writer  would  make  a  strong  plea  for  liberality  in  this  matter  of  time,  where  quality,  if 
not  quantity,  is  concerned;  for  such  liberality  is  the  wisest  economy. 

These  remarks,  happily,  are  not  called  for  in  all  cases.  But  a  disposition  to  regard  the 
work  of  churning  as  a  tiresome  work  and  one  to  be  "'got  over  with"  as  soon  as  possible  exists 
in  some  dairies.  Where  such  disposition  does  exist,  it  may  be  corrected  to  the  great  advantage 
of  so  important  an  investment  as  that  of  farm,  cows,  dairy,  and  labor. 

Sixth.  There  are  Other  General  Advantages  in  the  granukr  system  of  churning,  some  of 
which  need  not  be  specially  noticed,  and  some  of  which  were  noted  in  a  previous  connection, 
as,  for  instance,  the  most  important  ones  of  freeing  the  butter  from  foreign  substance  (thus 
improving  eating  and  keeping  quality),  and  of  making  it  possible  to  salt  the  butter  more 
evenly. 
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Granular  Churning:  Under  Difficulties.  It  may  happen  that  ther  j  will  be  those  who  would 
desire  to  p4opt  the  granidar  Bystem,  wlio  yet  are  not  supplied  with  the  sort  of  churn 
which  makes  the  process  comparatively  easy.  Such  are  advisod  to  make  the  slight 
investment  necessaiy  to  supply  tlie  lack.  Failing  the  ability  to  do  that,  it  id  yet  jKissible  to 
lake  advantage  of  the  merit  of  the  process.  Churns  with  a  stationery  Ixxly  are  very 
ill-adapted  to  the  process  ;  but  where  there  is  lack  of  mechanical  appliance,  the  luck  must  l>e 
made  up  by  energy,  experience  and  judgment.  When  the  butter  lias  advanced  sufHciently, 
the  butter-milk  may  be  drawn  off  from  the  bottom  of  a  chum  into  a  strainer,  or  seive,  that 
will  allow  the  milk  to  pass  through  and  leave  tiie  butter  Ix-hind. 

For  instance,  if  one  were  using  the  old  dash-churn,  it  is  not  convenient  to  draw  off  the 
butter-milk,  and  afterwards  the  water,  leaving  the  butter  behind.  Yet  this  miglit  be  done  if 
one  were  to  bore  a  small  hole  in  the  Ixittom.  and  insert  u  plug.  Otherwise,  a  suitable  strainer 
might  lie  placed  over  a  vessel,  and  tlie  contents  be  jHrnred  therein.  The  butter-milk  would  run 
through  the  strainer  into  the  vessel,  and  tlie  Ijutter  \w  cAuglit  and  retained  l)y  tlie  strainer 
itself.  Brine  may  be  jKHired  into  the  churn  and  the  butter  tluown  back  again,  intiv  the  briiie, 
and  the  process  rejieated.  Tliere  are  various  ways  of  dointc  this  work,  wliich  will  readily 
suggest  themselves  to  any  ingenious  mind ;  but  iiuidi  the  easier  way  is  that  descril)ed,  of 
drawing  off  liquid  from  Ijottom  of  cluirn.  and  doing  the  wliole  washing  in  the  churn. 

Washing  the  Churn.  This  is  one  of  the  operations  f)f  wliich  it  may  lie  said  emphatically 
that  there  is  a  right  way  and  a  wrong  way.  In  a  single  season  a  clnnn  may  l)e  sixiiled  for 
butter-making;  or  one  may  lie  used  ror  year's  and.  so  far  as  affects  the  (iualit\  of  i)utter.  be  none 
tlie  worse  for  such  use.  A  churn  should  be  kept  in  such  a  condition  tlifit  it  will  always  smell 
sweet;  not  ^our,  or  mouldy,  as  too  niain'  churns  do  smell.  It  is  very  little  more  work  to  wash 
a  churn  properly  than  to  do  it  badl^v.  To  wash  a  movable-lxMly  churn,  or  one  without  dashers, 
involves  so  little  labor  tluit  there  is  no  excuse  for  allowing  one  e\er  to  become  unfit  for  its 
projier  use.  unless  the  excuse  l)e  a  lack  of  knowledge. 

The  Hrst  thing  to  do  is  to  rinse  oiit  all  the  butter  with  cold  water.  Where  one  has  washed 
the  butter  in  the  churn  this  is  easily  done.  Witli  a  cup.  or  small  dipi)er.  pveri/  jxtrticle  mav 
and  should  be  washed  down  and  out. '  When  all  the  Ixitter  has  been  washed  out.  tiirow  enough 
hot  water  in  to  give  the  cliurn  a  good  scalding.  Put  on  the  co\er  and  give  tlie  churn  a 
thorough  agitation.  Drain  off  the  water,  and  leave  every  opening  of  the  cliinn,  even  to  the 
stopple-hole,  free  to  the  air,  to  allow  a  quick  evajioration  and  drying. 

Wash  the  cover,  stopple,  and  other  free  parts  by  themselves,  in  the  usual  way,  and  keep 
them  separate  from  the  churn  till  again  wanted.  Wasli  the  outside  of  tlie  churn,  and  the  edges 
of  the  openings,  with  a  cloth;  but  avoid  vsiiiy  clothn  innkle  of  the  chnrn.  unless  there  are 
fixtures  mside  which  demand  such  cleaning.  A  churn  well  washed  in  tins  waj' — by  rinsing 
and  scalding,  and  dried  by  quick  evaporation,  will  be  jierfectly  clean — cleaner  than  if  washed 
imperfectly  by  the  use  of  cloth,  soap  and  scrubbing. 

Pure  Water.  Water  !  Wonderfully  beautiful  and  perfect  thing,  as  necessary  to  our  life 
as  the  bread  of  wheat  or  the  air  of  heaven,  and  given  by  ihe  same  all-wise,  bountiful  Goodness ! 
Yet  in  this  Christian  nineteenth  century,  men  are  content  to  draw  their  supply  from  wells 
contaminated  with  filth ;  and  some  even  are  mad  enough  to  adulterate  this  nuid-food  of  all 
nature  with  that  which  poisons  very  life  ! 

Do  the  readers  of  this  Manual  need  to  be  told  that  the  water  which  is  to  be  used  as  food  for 
man  needs  to  be  pure?  Water  used  to  wash  butter  is  so  used:  for  the  butter  is  caused  to  give  up, 
as  it  were,  its  natural  liquid,  and  to  drink  up  a  portion  of  the  liquid  in  which  it  is  washed— 
water — which  liquid  becomes  henceforth  a  component  part  of  the  butter  itself. 

If  there  can  be  any  valid  objection  to  the  system  of  water- washing  of  butter,  it  will  be  the 
possibility  of  the  water  which  is  used  being  impure.  It  were  better  than  to  use  such  water 
that  the  butter  be  allowed  to  retain  what  butter-milk  may  not  be  drained  and  pressed  out  of  it. 
Or,  if  the  cream  churned  were  faulty  by  reason  of  age.  or  otherwise,  it  were  better  to  wash  the 
butter  with  fresh-skiinined  milk  than  with  impure  water. 

The  defects  of  water  sometimes  may  be  remedied.  Heating  stands  high  as  a  means  of 
purifying  water.  After  thorough  heating,  remove  the  water  and  cool  it  in  a  pure  atmosphere. 
It  is  so  little  work  to  strain  water  and  brine  that  it  should  be  done  whenever  there  is  the  least 
sediment  or  dirt  in  either. 

Time  in  Churning.  Generally  speaking,  in  butter-making  there  is  merit  in  quick  work  ; 
but  the  rule  of  despatch  which  prevails  aimmg  many  hutter-iiiakers  ought  to  l)e  modified  in 
churning.  It  is  simply  impossible  to  make  a  fine  (piality  of  butter  if  one  hurries  the  c;hurning, 
and  the  butter-maker  who  aims  at  quality  will  find  the  expenditure  of  time  one  of  highest 
economj'. 

Tlie  bringing  of  the  butter  may  be  hurried,  either  by  a  high  temperature,  or  by  threshing 
the  cream  as  in  a  mill :  but  it  shoufd  not  be  done.  The  washing  of  the  butter  and  the  gathering 
of  it  may  be  hurried  by  not  stopjung  the  cluirn  •  arly,  and  not  cooling  the  butter  to  prevent  its 
gathering  into  large  masses ;  but  it  should  ii'.)t  be  done.  The  salting  may  be  hurried  by  not 
taking  time  to  pulverize  the  salt,  to  mix  it  in  the  butter  evenly,  and  to  allow  it  slowly  to  dissolve 
in  the  butter,  before  the  butter  is  siibjected  to  the  har<l  pressure  of  working  or  jiacking;  but  it 
should  not  be  done.  The  possible  gain  in  time  at  the  liest  is  but  a  few  minutes,  and  no  butter- 
maker  can  afford  to  save  so  little  time  at  so  much  sacrifice  of  qualitj*. 

Churning. — How  Frequent.  It  is  impossible  to  give  a  rule  here  that  will  apply  to  all 
circumstances.  It  is  safe  to  say  that  any  mistake  in  frequencj-  of  churning  is  on  only 
one   side ;    no  one   cliurns   too  often.     There   are   butter-makers   who  have  succeeded  in 
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making  good  butter  by  churning  only  thrice  in  two  weeks ;  but  it  would  be  better  to  churn 
twice  weekly ;  and  BtiU  better,  where  the  dairy  is  lar^e  enough,  to  churn  every  two  days,  <»r 
tlaily.  Churning  only  once  a  week  is  out  of  the  question.  If  the  dairy  lje  ti)o  small  to  allow 
of  frequent  chumings,  it  would  be  lietter  than  dinaying  the  churning  to  churn  often  and  keep 
the  butter  in  granular  form  in  brine,  to  lie  salted  and  packed  when  enough  has  lieen 
accumulated. 

Quick  Churning.  The  time  has  l)een  when  it  was  thought  a  merit  to  eat  fast.  The  rebuke 
that  AlRTiiethy  gave  to  the  Honorable  Alden  Gobble.  Secretary  of  the  American  Legation  at 
the  Court  of  St.  James,  is,  perhaps,  needed  by  many  who  lielieve  in  economy  to  save  time  in 
eating.  Gobble  was  a  dysjieptic.  Al)emethy  told  him  he  would  soon  get  rid  of  his  dysjx^psia. 
for  in  the  companj'  he  was  now  thrown  he  would  have  to  eat  like  a  Christian.  Ujnin  being 
contradicted,  tiie  old  eccentric,  aroused,  gave  his  oj)inion  with  a  characteristic  rouglmess  :  '  I 
never  saw  a  Yankee  that  didn't  bolt  his  foo<l  whole,  like  a  lK)a-constrictor.  How  can  you  exjject 
to  digest  food  that  you  never  take  tlie  trouble  to  dissect  nor  time  to  masticate?  It's  no  wonder 
you  lose  your  teeth  for  you  never  use  them  ;  nor  vour  digestion,  for  you  overload  it  :  nor  your 
saliva,  for  you  expend  it  ujion  the  carpets.  You  Yankees  load  your  stomachs  as  a  Devonsliire 
man  does  his  cart — as  fast  as  he  can  intch  it  in  with  a  fork,  and  as  full  as  it  can  hold,  and  drive 
off.     Then  you  complain  that  such  a  load  is  too  heavy  for  you  !' 

And  so  it  is  with  churning.  It  was  once  thought  an  object  to  churn  fast ;  but  that  time, 
too.  is  gone  by.  True,  there  are  farmers  yet  who  need  a  little  advice  from  some  agricultural 
Dr.  Abernethy.  On  looking  at  a  churn  their  first  empiiry  will  be  :  '  How  long  does  ft  take  to 
liringthe  butter 'f'  But  they  are  few.  The  daj's  of  three-minuto  churning,  liy  tlirasliing  the 
cream,  have  gone  the  way  of  five-minute  dining,  by  bolting  the  food.  The  best  dairymen  now 
will  have  iKjthing  to  do  with  a  churn  that  is  constructed  mainlv  with  a  view  to  q(//t■^•  work. 


They  do  not  appreciate  the  ingenuity  of  giving  them  mechanical  appliances  that  will  hasten 
the  oi)eration  of  churning  at  the  expense  of  quaUtij  of  product.  What  they  better  apjjreciate 
now  is  something  simple  as  ]K)Ssible  in  construction,  and  constructed  mainly  with  a  view  to  do 


(jood  worJ .  On  the  other  hand  they  retjuire  tliat  a  churn  do  its  work  in  a  reasonaiile  time,  as 
now  understocxl,  and  that  what  it  loses  in  the  once  supjwsed  merit  of  speedy  churning,  be 
made  up  b}-  the  always  undoubted  merit  of  eaay  churning. 

It  is  said  that  in  Orange  County,  Vermont,  whose  choice  butter  is  well  known,  the  farmers 
especially  favor  slow  churning,  and  will  try  peiiiai)s  as  hard  to  have  the  butter  not  "come" 
l)efore  thirty  to  fifty  minutes,  as  some  fanners,  whose  success  is  doubtful,  tiy  to  bring  the  butter 
in  fifteen  to  twenty-five  minutes.  One  thing  at  least  m  thi-i  regard  is  sure;  butter  is  no  lietter 
for  (juick  churning.  Then  if  quick  churning  is  not  to  improve  the  quality  of  the  butter,  it  can 
liave  but.one  other  object — to  nave  the  work  of  churning  sooner  done.  If  the  churn  works 
liard  there  may  be  some  reason  for  hurrying  it  through,  but  if  it  works  easy,  and  requires  but 
little  strength,  the  question  of  a  few  minutes  gain  in  time  ceases  to  l^e  of  much  account, 
esjiecially  irhen  the  quality  of  the  butter  made  is  affected  by  the  length  of  time. 

Now  churns  are  constructed  upon  either  one  of  two  principles :  first,  to  churn  as  quickly 
as  ptissible;  second,  to  churn  as  easily  as  possible.  The  first  usually  gains  time  at  the  expense 
of  power,  and  thus,  the  churning  being  hard  work,  makes  siieed  an  object.  The  second  makes 
the  work  so  easy  and  agreeable,  that  it  may  be  loiiger  or  snorter  and  make  little  difference  to 
tlie  worker,  because  the  work  is  not  so  tiresome.  This  is  the  main  difference  between  the  two 
kinds  of  churn,  although,  of  course,  different  methods  of  construction  may  combine  in  van'ing 
degrees  the  several  objects  sought  to  lie  secured.  From  our  ix)int  of  view,  preference  will  be 
given,  other  things  bemjj  equal,  to  the  easiest  working  churn  that  can  be  had. 

Of  the  churns  of  this  principle  of  construction,  we  should  make  choice  of  that  one  whose 
general  construction  does  best  for  both  economy  of  time  and  adaptability  to  result.  Then 
churning  slowly  or  quickly  the  work  would  be  agreeable  :  or  it  could  be  done,  when  necessary, 
by  the  weaker  available  help  ;  and  always  with  best  results  as  to  qualitj'. 

"All  the  quick  operating  churns  are  dangerous  to  use,  and  I  would  advise  the  members  of 
this  Convention,  when  they  find  a  man  who  has  a  churn  warranted  to  bring  butter  in  five 
minutes,  to  give  liim  a  wide  berth.  Ordinarily,  it  will  spoil  the  butter  in  ttco-and-a-half 
minutes.    It  is  ruined  before  you  get  it  half  churned." — Lewis.  1883. 

Mr.  Flint  quotes  the  practice  of  a  successful  New  York  dairyman,  who  churns  from  one 
hour  to  one  ami  a  half.  This  in  a  book  published  twenty  years  since.  Even  at  that  time,  he 
remarks,  the  time  of  churning  is  by  no  means  an  unimportant  matter.  Various  contrivances 
have  been  made  to  shorten  this  operation  :  but  the  o])inions  of  the  l)est  and  iiwst  successful 
(laiiymen  concur  that  it  cannot  l)e  too  much  hastened  without  injury  to  the  fine  quality  and 
coiisistencj'  of  the  butter. 

Says  Prof.  Miller (1872)  :  "  One  often  hears  of  churns  in  which  it  is  claimed  that  butter  Mill 
come  in  three  minutes.  I  have  yet  to  be  convinced  that  good  butter  may  be  got  from  the  cream 
in  that  time.  That  cream  can  be  churned  into  butter  in  three  minutes  I  am  aware,  and 
iiltliougli  the  butter  may  be  tolerable  for  i)resent  use.  I  have  never  been  able  to  get  a  good 
keei)able  article  when  the  churning  was  done  in  such  a  short  sjiace  of  time." 

Prof.  Johnson,  of  Yale  College  (1868).  said  :  '  Wlien  butter  has  to  come  in  a  few  minutes  by 
violent  agitation,  as  in  tlie  trial  for  repute  f  (piick  work  in  cases  of  trials  of  new  churns,  tliere 
is  cluirned  instead  of  good  butter  in  ilen  and  large  clumps,  a  doughy  mass,  consisting  of 
little  l)alls  of  fat  UHxed  with  buttermilk  and  treani.  and  full  of  air  bubbles,  which  no  skill  in 
Avt)rking  can  convert  into  good  butter.  While  it  is  true  that  violent  churning  will  produce  a 
greater  weight  of  so-called  butter,  it  is  ilemonstrated  by  chemical  analysis  that  the  milk  or 
cream  thus  treated  does  not  yield  so  much  of  its  fat  as  is  obtained  by  slower  and  gentler 
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agitation.    The  greatfHt  wcixht  of  imxluct  in  ihie  to  the  miniixture  of  hutterniilk  whU-h  iii 
r»'tnine(l  in  the  Hpongy  nioMH." 

The  OrnnKf  Coiiiity  Imtttr-inakerH  Hny  timt  tlie  time  should  1k'  from  forty-flve  niinutos  to 
one  hour.  Prof.  Jolinwin  huvh  half  an  hour  at  leant  Ih  (•onHi<lere(l  eHHcntial  for  churning,  when 
the  vuluinc  of  creant  Im  conHulernhle  ;  and  an  hour,  r)r  even  more,  Ih  not  thouglit  t<M)  long. 

PRESSING  and  Saltinsr.  Under  tlie  head  of  granular  ehurning  the  operation  once  known 
aH  ••  hutter-workiug.  and  that  of  HaUitig  han  U-en  explained  bm  it  <aiglit  to  l)e  carru'il 
out.  For  the  iK-nefit  of  any  who  are  not  yet  prepared  to  ailopt  the  more  advanced 
proceHH  at  once,  tlie  next  lietter  method  will  now  l,e  talccn  up. 

Prenniii(i  \H  the  word  to  uhc  to  exprens  the  procewH  that  taken  the  place  of  the  old  methcHl 
calletl  "working."  or  kneading.  Worhimj  in  the  i)roper  term  to  expresH  the  whole  priK-enM  of 
manipulating  the  butter  after  it  leaves  ithe  churn  until  it  in  ready  for  packing.  Kiwadimf 
expresHCH  the  old  phkchh  known  as  "working,"  and  it  exjjreHneH  what  in  tlu-  light  of  advanced 
knowleilge  ban  been  calle(l  "over-wcnking."  Kneading  iw  the  word  UHed  iii  bread-making.  In 
bread-nuiking,  kneading  ina  very  uecenHary  work  ;  in  laitter-making.  kneailing  is  to  l)e  carefully 
avoided.     Halting  is  a  i)art  of  tlie  pr(K-ess  of  pressing. 

Pressing  and  Sa'^'ig  Separately.  It  has  lieen  a  common  practice  to  jiress  all  the  water 
friuii  the  butter,  and  afterwards  to  work  in  the  salt.  This  practice  has  nothing  to  commend  it 
and  is  referred  to  only  to  suggest  that  it  Iw  discontinued  wliere  in  vogue.  It  reijiiires  more 
working  of  the  butter,  and  at  a  tinu'  when  the  butter  is  more  or  less  <lry,  or  when  it  is  most 
afTected  by  the  strokes  of  the  jiower  used.  If  the  salt  itself  be  dr^v  it  niakes  matters  worse ; 
the  sharp  cin-ners  of  the  salt  crystals  cannot  but  have  the  effect  of  cutting  the  giain  of  the 
butter. 

Pressing  and  Salting  Simultaneously.  The  In^tter  jilan  is  to  make  eacii  stroke  serve  aclouble 
purpose;  i.e..  to  eliminate  tiie  water,  antl  incorporate  or  evenly  mix  in  the  salt — giving  the 
butter  its  solidity  and  compactness.  In  tliis  case  if  the  butter  wlien  removed  from  the  churn 
is  comnaratively  dry,  it  is  as  well  to  throw  a  (|uart  or  two  of  water  on  the  butter  in  the  \vorker. 
The  salt  may  now  1^  spread  on  the  butter  by  nifting  it  through  a  fine  nieve,  bo  as  to  put  it  in  as 
evenly  as  jiossible. 

Let  the  butter  now  be  subjected  to  the  most  direct  pressure  possible.  Avoid  any  rubbing, 
grinding  or  sliding  moti<m.  Let  every  stroke  lie  such  as  to  do  the  least  injury  to  the  grain  and  to 
tell  the  best  in  wca-king  <nit  the  water  and  mixing  in  the  salt.  When  the  water  has  lieen 
pressed  out.  and  the  butter  is  of  the  right  consistenev,  the  salt  sli<;'ild  be  ho  thoroughly 
mcorjjorated  that  the  pressing  may  be  discontinued.  Make  use  of  the  help  of  a  springe  or  cloth. 
It  dcK-s  not  require  greater  skill  nor  make  the  work  harder,  while  it  will  lie  likely  to  save  the 
gi-ain.  WJien  water  is  observed  standing  on  the  outter,  while  the  butter  is  lieing  pressed,  the 
sponge  or  cloth  ajiplied  to  the  water  will  absorb  it  and  save  so  much  pressing.  Do  not  work 
out  too  much  brine.     The  butter  should  be  neither  too  dry  nor  too  spongy. 

Immediate  vs.  Delayed  Pressing.  There  is  some  diversity  of  (pinion  among  dairy 
authorities  on  this  question.  One  practice  is  to  press  and  salt  at  a  niiigle  icurking,  This  plan 
has  the  advantage  of  doing 'i(i  the  work  early i  The  other  practice  is  to  incorjKirate  the  salt 
evenly,  with  as  little  working  as  possible,  and  then  set  the  butter  away  for  two,  six  or  even 
twelve  hours,  and  then  re-pressing  before  packing. 

There  is  some  advantage  in  delay,  in  that  the  salt  has  time  to  dissolve  and  do  its  work 
before  the  pressing  is  all  done.  There  is  also  some  risk  of  the  butter  being  left  to(j  long  anil 
getting  into  a  hardened  or  fixed  condition,  from  which  it  ought  not  to  Ih'  disturbed.  On  the 
whole,  the  writer  would  recommend  that  if  there  be  any  delay  it  lie  very  short — say  two  or 
three  hours  only. 

The  Object  of  Pressing  Butter  is  to  free  the  butter  from  water,  <ir  butter-milk,  to  give 
the  butter  a  mere  solid  consistency,  and  to  mix  the  salt  in  evenly. 

Butter  is  sometimes  re-pressed,  for  the  purpose  of  thoroughly  mixing  different  lots,  and 
giving  the  whole  a  more  uniform  character  and  color.  This  object  of  pressing  is  mainly 
confined  to  store  or  market  operations.  Different  small  lots  of  butter  are  bought  from  small 
dairies,  they  are  assorted  as  nearly  as  possiiile,  and  then  pressed  enough  to  give  a  uniform 
appearance  when  packed.  This  system  is  not  to  lie  commended  :  but  when  stores  do  buy  and 
jiack  butter,  it  would  lie  well  if  they  were  jirovided  with  a  giMid  butter-] iress,  and  if  the  plan 
were  adopted  of  assorting,  re-pressing  and  grading  the  butter,  that  it  min'lit  lie  sold  on  its  merits. 

Of  the  Points  in  Pressing  Butter,  tbe  first  is  that  there  should  be  applied  the  force  of 
pressure,  with  Least  Possible  Friction,  or  without  grinding.  The  force  should  be  apjilied  as 
carefully  and  direct  as  possilile.  and  lui  more  l'orc(!  or  pressure  should  W  applied  tiian  is 
absolutely  necessary. 

Butter  should  be  worked,  or  manipulatetl,  as  little  as  possible.  In  getting  out  the  water 
and  mixing  in  the  salt,  which  may  be  done  at  one  and  the  same  time,  the  butter  maj'  be 
pressed  to  its  proper  solidity  or  compactness.  TJie  butter-maker  must  take  atlvantage  of  every 
means  of  saving  any  unnecessary  strokes  of  a  lever  upon  the  butter.  A  doth  or  a  sp<jnge  may 
l)e  used  to  press  upon  the  butter  lightly  and  absorb  the  liquid  ;  especially  at  the  end  of  tlie 
process  must  there  he  no  unnecessary  pressure.  While  there  is  water  in  the  butter,  tlie  butter 
bears  the  pressure  comjiaratively  well,  without  affecting  the  grain.  When  the  butter  becomes 
freed  from  water,  and  solid,  all  pressure  tends  the  more  to  its  injury.  t 

No  Hand-Contact.  The  hands  ought  not  to  be  allowed  to  come  into  contact  with  butter  at 
all,  especially  in  the  way  of  pressing  it.     Not  only  does  the  touch  of  the  hand  by  its  heat  injure 


PRESSING    AND    SALTING. 


terniilk  whlih  l« 

ty-flvc  minutes  to 
r  chumiiiK,  when 
ght  t<K)  UmR. 
Ill  ion  once  known 
irht  to  »>e  carriecl 
,.  more  lulvaneeil 

,f  the  olil  uH'tluHl 
e  whole  prtK-eHH  of 
ikinn.  Kiieudinir 
liKht  of  advanceil 
Inetul-makinK.  ^» 
in  is  to  Ih'  caiefnlly 

|,reHH  all  the  water 
liiiK  to  eommend  it 
It  re(|uireH  more 
or  when  it  w  niont 
ki'H  matters  worwe ; 
in  the  giaiii  of  the 

rokeHcrvea  douhle 
lie  Halt— givinK  ^^^ 
ihI  from  the  churn 
utter  in  the  worker, 
so  as  to  put  it  in  aw 

Avoid  any  rubhlnR. 
V  to  th«'  tjrain  and  to 
the  water  haw  l)een 
1 1  be  BO  thoroughly 
of  aHponKeorcloth. 
Ih'  likely  to  Have  the 
n  Iwlng  pn>WHed.  the 
sing.    D'>  n"t  work 


)inion  among  dairy 

working,    This  plan 

incor^iorate  the  salt 

or  two,  Hix  or  even 

i)lve  and  do  itH  work 
le  left  too  long  and 
V  disturbed.  On  the 
y  short— say  two  or 

butter-milk,  to  give 

r  dilferent  lotn,  and 
pressing  Ih  mainly 
•e  bought  from  Hiiiall 
b  to  give  a  uniform 
ieii  stores  do  buy  and 
press,  and  if  the  plan 
t  l)f  sold  on  its  merits. 

api)lied  the  force  of 

should  be  applied  as 

I   he  applied  than  is 

getting  out  the  water 
■.  the  butter  may  be 
ki-  advantage  of  every 
•loth  or  a  sponge  may 
ally  at  the  end  of  the 
the  butter,  the  Vmtter 
>n  the  butter  becomes 

contact  with  butter  at 
land  by  itH  heat  injure 


the  grain,  but  it  Ih  likely  to  impart  a  taint.  The  hand  touch  Ih  objectionable  even  im  health  ; 
it  iH  more  objwtionable  in  ill-health.  In  health  or  etherwim*  tl-.ere  are  enianationH  from  the 
{Mjrett  of  the  ttkln  that  Hliould  )m>  kept  away  from  8o  Hcnsitive  a  thing  att  butter. 

All  handw  are  not  etjually  objectionable,  and  the  bad  effectw  of  hand-contact  m«y  l"** 
nieaHurably  avoide<l  by  care  and  Hkill  in  tlie  way  of  preparing  the  handH ;  but  It  Ih  much  eaKier 
and  iK'tter  to  avoitl  all  necesHity  for  hand-working.  For  thiB  reanon,  me<'hanical  aid, is 
ne<"e8Hary,  even  aH  it  in  neceHHary  in  churning.  For  a  HUiall  (juantity  of  butter,  a  nixiden  IkiwI 
and  a  ladle  are  enough.  For  a  larger  ({unntity  one  will  nee<l  a  Huit&ble  bii  ler-))reMH,  or 
"  butter- worker." 

Tlie  lieHt  material  to  bring  into  cloHe  contact  with  butter  Ih  Houiething  that  is  a  jioor  condm^tor 
of  heat,  that  can  impart  no  toHte,  and  that  can  lie  ocalded  and  cleanHeu  eanily  and  thoronjciily. 
W(kk1,  Hpfmge,  cloth,  etc.,  meet  these  retiuirements. 

One  plan  that  Iioh  l)een  practiced  witn  mu(rh  Hatisifaction  Ih  to  place  on  the  butter-worker  a 
niUHlin  'Moth  wet  with  brine.  If  the  granular  butter  place<l  ther»M)n  has  not  yet  been  wiltwJ, 
sift  on  the  Halt,  and  stir  it  in  with  the  least  handling  iMwsible.  Press  all  together  and  put  in  a 
tub  and  leave  a  few  hours — long  enough  for  salt  o  dissolve.  Spread  this  muslin  cloth  over  the 
worker  again,  as  before,  and  press  carefullv  to  get  out  the  In  ne,  and  mak<'  the  butter  solid. 
The  use  of  a  ladle  may  be  avoided  by  seizing  the  corner  ol  tl  •  cloth  and  turning  the  whole 
mass  at  once. 

The  Temperature.  The  range  of  temperature  suitable  for  pressing  butter  is  very  limited. 
If  too  high,  the  butter  becomes  soft  and  greasy;  if  t(X)  low,  the  butter  presses  with  dittlculty 
and  the  grain  suffers.  From  55°  to  58°  would  he  a  safe  range.  A  little  experience  will  enable 
one  to  know  if  the  butter  is  at  the  right  temperature  for  pressing.  To  raise  or  lower  the 
temperature,  let  the  butter  stand  on  the  press  in  a  colder  or  warmer  atmosphere,  as  the  case 
may  require. 

Object  of  Salting  Butter.  There  are  two  main  objects  in  salting  butter:  First,  to  HiitUij'i/ 
the  demnnd  of  the  consumer.  One  who  wants  salted  butter  will  pay  more  for  it  than  he  will 
for  unsalted.  One  who  wants  unsalted  butter  will  perhrns  not  buy  salte<l  butter  at  any  price. 
One  who  wants  butter  salted  only  to  a  certain  degree,  is  uissatiHfleu  with  butter  containing  an 
excess.  Unless  there  be  some  other  cogent  reasim  to  lead  one  to  a  contrary  course,  it  is  the 
wisest  policy  for  every  producer  to  consult  the  taste  of  the  consumer. 

In  the  matter  of  butter- making,  there  is  nothing  to  conflict  with  this  policy  There  is- 
only  one  other  main  object  in  saltinj^  butter  :  namely,  to  make  it  keep.  Fortunately,  butter 
may  be  made  in  such  a  manner  that  it  will  be  very  little  dependent  uixin  salt  for  its  keeping 
((ualitj.  This  makes  it  possible  for  the  butter-maker  to  give  first  place  to  the  iniiM)rtant  object 
of  satisfying  the  buyer. 

To  what  extent,  however,  butter  is  independent  of  salt  for  its  keeping  quality  depends 
wholly  on  its  make.  The  preservative  effect  of  salt  in  butter  is  net  upon  the  butter  itself,  but 
upon  the  foreign  matter  which  butter  contains.  If  butter  contains  much  excess  of  foreign  mutterr 
much  salt  will  be  required  to  give  the  butter  keeping-tiuality.  If,  on  the  other  hand, 
butter  contain  but  little  of  foreign  matter,  little  salt  is  required  to  make  the  butter  keep. 
It  should,  then,  be  the  object  of  the  maker  to  provide  against  any  need  of  over-salting,  by 
making  salt  less  necessary,  or  by  getting  rid  of  aa  much  as  possible  of  the  foreign  matter 
in  the  butter.  This  affords  a  means  that  may  be  availed  of  by  every  butter-iiiaker — of 
consulting  the  taste  of  the  consumer  in  regard  to  salt.  Advice  to  do  this  is  the  best 
advice  that  can  be  given. 

There  is  a  minor  object  in  the  use  of  salt  in  butter-making.  It  is  difficult,  in  washing 
butter,  even  when  it  is  in  a  granular  form,  to  completely  take  from  the  butter  the  butter-milk 
and  what  the  butter-milk  contains.  Salt  serves  an  excellent  purpose  here,  being  used  as  brine 
in  the  manner  already  explained. 

How  Much  Salt  to  Use.  This  should  depend  upon  the  market.  In  some  countries,  there 
is  a  large  consumption  of  butter  icholly  unsalted.  Such  a  demand  is  a  pi'ofltable  one.  The 
supplying  of  liiisalted  butter  means  an  increased  consumption,  lietter  prices,  quicker  markets. 
The  general  taste  may  be  gradually  educated  up  to  the  point  of  preference  for  unsalted,  or,  at 
U'ast,  lightly-salted  butter. 

It  will  l)e  in  the  interest  of  the  butter-maker  to  heli)  to  educate  buyers  to  this  point.  It 
will  be  a  St'ife  rule,  then,  for  one  if  he  is  at  all  in  doubt  a«  to  the  quantity  of  salt  >vhicli  he 
should  use,  to  lean  to  the  side  of  under-salting.  The  butter  will  have  at  least  this  advantage  : 
the  tine  flavor  will  be  more  noticeable,  not  being  hidden  by  the  salt.  In  Europe,  where 
commercial  houses  buy  up  butter  to  be  packed  by  themselves,  they  insist  upon  its  being  under- 
salted,  the  reason  being  that  they  are  not  able  to  judge  the  ftavor  properly  if  full-salted !  When 
])acking  for  shipment  abroad,  the  additional  (piantity  of  salt  required  by  the  market  is  added 
at  the  packing-house.  The  only  exception  to  the  rule  given  that  may  be  conceived  is  where  the 
flavor  of  one's  butter  is  something  that  would  be  better  hidden,  or  replaced,  by  the  taste  due  to 
the  excess  of  salt ! 

The  quantity  of  salt  then,  will  depend  ui>on  the  market.  As  a  general  rule,  for  the 
quantity  required  to  remain  in  the  butter,  one-fourth  to  three-fourths  of  an  ounce  to  the  pound 
will  be  enough  for  a  quick  market,  and  one-half  to  three-fourths  of  an  ounce  when  butter  is 
intended  for  export.  If  butter  has  been  washed  in  granular  form,  this  quantity  will  be  amply 
sutlicient,  and  it  will  allow  any  excellent  flavor  the  butter  may  possess  to  speak  for  itself. 

Where  butter  has  been  pressed  before  salting,  or,  in  other  words,  in  dry  salting,  nearly  all 
the  salt  put  into  it  will  be  retained.    It  may  in  such  case  be  weighed  with  considerable  exactness. 
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In  i/yi^jT-wiiHhwl  butter,  proluihly  from  2H  to  50  |K>r  cent,  of  the  wait  will  work  out,  mo  that 
if  one  and  iin*>-half  ouneeM  U>  added,  it  will  leave  from  thnf-fourthM  of  an  ounce  to  one  ounce 
in  the  hutter.  In  f<ri7i«'-wa«hed  butter,  there  in  U'hh  Iohm.  Nothing  but  ex|»erience  will  1h« 
perfe<!tly  HatiHfactory. 

What  Salt  to  Uie.  Um>  «mly  the  l)eHt.  The  coHt  of  flalt  in  m  lixht  a  proiMirtlon  of  the 
value  of  the  butter  that  if  a  flrBt-claHs  (|uality  can  \te  procured,  the  i)rice  Hnould  not  Ih« 
considered. 

Salt  for  butter  hIiouM  1h«  inire.  even-Kraintnl,  thoroughly  and  easily  Holul.le,  dry,  clean, 
white,  and  in  HhajH-  pri'ferably  thit  rather  than  culH'-Hlm|H'<l.  CoarHe,  hard-grained,  hIow- 
disHolving,  badly  put-up.  cheap  nalt  nhould  Ik'  avoided.    In  fact  the  very  tlneHt  brand  obtainable, 


manufactured  HjH'cially  for  Imtter,  Mhouhl  l)e  in-oi-urtHl. 

The  Halt  re«niired  for  brine  (Uk-h  not  alwoit 
dry  Halt  intendeil  for  directly  Halting  the  butter,     it  Jh  re<)i 


The  Halt  re«niired  for  brine  (Uk-h  not  alwoiutely  reijuire  all  the  (|ualitieH  denumded  by  the 
^1  for  directly  Halting  the  butter.     It  Ih  ri'<)uired  that  it  doen  not  contain  Moluble 
impuriticH  which  would  not  1k>  removed  by  Htraining  the  brine. 


WELL -SALTED  BUTTER. 


Tcitof  Salt.  The  most  Himjile  test  of  impurity,  in  the  effect  unon  the  Halt  of  damp 
weather.  If  the  salt  gather  (LuupncHH  it  in  impure ;  if  it  remain  ury  it  is  likely  to  be 
satiBfactory.  A  trial  may  Ih'  made  by  exposing  a  layer  of  salt  on  a  plate  to  the  damp 
atm<Ksphere  of  the  night. 

Saltpetre  and  Suear  in  Butter.  Many  excellent  butter-makerH  claim  that  the  addition  of 
saltiH'tre  and  sugar  wHi  add  to  the  keeping  ([uality  of  butter.  This  agrees  with  the  experience 
of  tne  writer.  The  antiseptic  duality  of  lx)th  articles  is  un  loubted.  Care  umst  Ihj  talum  not 
to  use  enough  to  deteriorate  the  (juality.  The  rule  in  practice  among  the  New  York  Orange 
Countv  makers  would  be  a  safe  one  : 

"  For  every  twenty-two  pounds  of  butti'r,  sixteen  ounces  of  salt,  one  teasiHjonful  of 
saltiietre.  and  a  tal)lespo()nful  of  the  In^st  iM)wdered  white  sugar.  In  jtreparing  this  mixture, 
salt  is  crushed  under  a  roller,  to  free  it  from  all  lumiw ;  it  is  then  run  through  a  seive,  and 
then  saltpetre,  after  being  reduced  to  a  iM)wder,  is  evenly  mingled  with  the  HUg.tr  through  the 
Halt." 

•  Well-S&lted  Butter  vs.  Butter  Poorly  Salted.  Henry  Stewart,  in  the  American  Agri- 
culturist, has  a  very  excelh-nt  illustration  of  the  difference  in  butters  due  to  salting.  We  have 
had  a  modified  form  of  that  illustrati'  i  engraved  specially  for  this  Manual,  and  the  engraving 
is  here  j)resente<l  : — 

The  u])per  half  of  the  sphere  shows  the  apjiearance 
under  a  microscope,  of  a  sample  of  well-salted  butter. 
In  the  under  half  is  shown  a  samnle  in  which  salt  of 
a  [)oor  qiuility  has  been  used  ;  and  this  has  not  been 
evenly  mixed  in  the  butter. 

"  In  the  first  sample,  the  salt  has  l)een  entirely  dis- 
solved; not  a  single  crystal  remains  visible,  although 
the  magnifying  jmwer  used  was  equal  to  five  liuudred 
diameters!  The  complete  solution  of  the  salt,  and  the 
thorough  mixture  of  the  brine  in  the  butter,  and  the 
very  perfect  workinp  of  it.  give  to  the  butter  a  Hrm. 
dry  and  waxy  consistency,  and  an  even  (juality  and 
flavor,  which  are  the  characteristics  of  good  quality, 
and  which  go  to  preserve  it  for  a  long  time. 

"  The  other  sample  shows  a  large  quantity  of  salt 
undissolved;  the  jwculiar  form  of  the  salt  crystals  is 
readily  i)erceived.  Of  course  this  unevenness  injures 
the  quality,  and  causes  the  butter  to  deteriorate  very 
rapidly,  because  a  lav^e  jwrtion  of  it  is  not  affected  by 
the  salt,  which  remams  undissolved,  and  of  course 
cannot  exercise  its  desired  antiseptic  action.  More- 
over, the  salt  is  impure,  aw  is  sii(>wn  W  the  arrow-head 
POORLY  SALTED  BUTTER  crystals,  which  are  evi(h>ntly  sulphate  of  lime,  a  com 

nion  impurity  in  a  i)oor  (piality  of  salt,  and  which 
gives  a  bitter  taste  to  the  butter,  and  causes  white  sjjots  to  ai)i)ear  in  it." 

A  study  of  the  above  will  show  the  gr(>at  imjKntance  of  salting  Inittcr  properly.  "Good 
butter  is  wholly  spoiled  by  improper  salting,  while  Vmtrer  that  is  not  gi>  m1,  by  careful  salting 
may  be  improved  and  kept  from  getting  worse.  The  first  recjuisite  is  Kood  salt;  the  next  is  to 
mix  the  salt  thorouglily  with  tlic  Initter." 

The  diiiryman  may  learn  here  the  nee<l  there  is  to  select  tlie  piui  t  and  finest  salt  in  the 
market,  regardless  of  price:  and  to  evenly  inc()ri)orate  that  salt  in  tin-  butter  eve>i  at  somt  cost 
in  time  and  j)nins. 

PACKING.  There  are  rciisons  more  than  one  why  butter  should  l)e  packed  in  the  very  l)est 
manner  jjossible.  Firxt.  At  packing  there  remains  little  more  to  do ;  nearly  all  the 
required  outlay  of  capital,  time,  and  labor  has  been  made,  and  one  is  at  the'i)oint  of 
drawing  the  full  return  for  the  whole  investment.  Now,  this  expected  return  depends  not  only 
upon  the  character  of  the  very  considerable  outlay  already  made,  but  almost  as  much  upon 
the  character  of  the  very  littleoutlay  yet  necessary  to  be  made.  This  is  a  cogent  reason  for 
doing  this  last  work  well. 
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Second.  Biul  |>acklng  «/m)i7m  the  good  work  already  done.  The  flnent  butter  made,  if 
ha(lly  |>ai'ked.  will  not  nell  for  fine  butter.  The  reaiton  in  plain.  A  iiintrle  fault  in  any  article 
in  just  HO  much  proof  of  faiiltineHH  ;  and  the  fact  of  viMlble  defect  ih  suggPHtive  and  pre- 
laimptive  of  other  imi»erfecti«>n. 

ThiH  would  \m  true  of  any  fault  f(>'md  anywhere,  or  at  any  time ;  but.  a8  applied  to  butter, 
the  truth  has  more  meaning  than  it  kaH  in  untial  application.  How  true  it  Ih  that  a  Mingle  hair, 
or  even  a  stray  thread  with  a  Htriking  reHemblunce  to  a  hair,  which  by  Home  untoward  accident 
has  found  its  way  into  butter  that  in  all  other  reMitetrtH  were  faultleHH,  will  cri  te  diHtrust  in 
spite  of  all  other  clear  evidence  of  real  merit.  This  Ih  jmrticularly  true  of  a  fault  that  ap|N>ar8 
at  one's  flrst  look  at  anything.  It  maken  much  difference  whether  the  IhiU  of  butter  in  which 
the  hair  Iioh  I>eeii  foiiiui  is  the  HrHt  one  of  a  new  supply,  or  a  chance  Inill  of  a  make  to  which 
one  is  lon^  accuHtome<l.  and  which  liaH  gainiMl  one'n  confldeiue.  When  the  firnt  thing  to  greet 
one'n  eye  ih  something  faulty,  it  in  likely,  with  most  ]HM>ple,  to  arouiie  a  prejudice  againnt  the 
whole.  It  in  very  natural,  too,  to  HupjHJHe  that  anyone  who  would  l>e  (Hiinstaking  and  neat  all 
through  a  Hoinewhat  len^hy  prcK-ess,  wimld  not  be  careless  and  slovenly  with  the  loHt  short 
finishing  touches.  One  ih  likely  to  asHume  that  a  discreditable  finish  is  a  pretty  sure  indication 
of  more  or  less  bad  management  all  alonj'  On  the  other  haiul,  it  is  very  natural  to  fan«'y  that 
a  fine  outside  poliHh  on  the  surface  in  an  ia<iication  of  gixnl  ntuff  within. 

Apply  this  exintiiig  tendeacy  to  our  butter.  The  very  first  hjok  that  the  butter-buyer  gets 
is  at  the  packai/c.  Before  th.i  ({uality  of  the  butter  ha«  Irh'u  olmerved  at  all.  an  impresgion  has 
l)een  created,  for  or  against,  by  the  inere  apiiearance  prewnted  by  the  thing  in  which  the 
l)utter  is  enveloiH'd  !  This  ap|)earaiice  may  l>e  enough  to  create  a  bias  in  favor  of  the  butter,  or 
a  prejudice  againnt.  No  one  who  han  closely  olwerveil  the  efl'ijct  of  little  influences  uixm 
butter-buyers,  or  even  upon  judges  of  butter  at  fairs,  can  fail  to  appreciate  this  as  a  strong 
factor. 

It  would  !«'  good  |H)iicy  for  even  a  iHK)r  butter-maker  to  take  advantage  of  thin  fact ;  it 
would  Ih*  folly  on  the  part  of  the  good  butter-maker  not  to  take  the  fullest  possible  advantage 
of  ihis  fact. 

Tliird.  The  third  reason  why  packing  should  bi>  well  dime  is  not  less  strong  than  the 
foregoing.  Upon  the  ixvcking,  as  U|Kin  the  make,  dei)ends  the  keeping-quality  of  butter.  It  is 
only  by  inung  well  ])acked  that  bntter  will  hold  for  a  necessary  length  of  time  whatever  feood 
mialitii'S  it  may  possess.  It  is  remarkably  easy  to  siK)il  the  best  of  butter  by  bad  packing. 
Butter  is  something  that  is  subject  to  constant  change.  In  only  one  way  can  that  change  be 
favorable  to  the  butter,  and  tliat  is  a  pf«8ible  improvement  in  some  cases  by  rijiening.  All 
it  her  change  is  against  it;  and  this  improvement  by  rii»ening  must  prix;eed  slowly,  or  cause 
!  iie  butter  to  be  short-lived.  The  extent  of  that  undesirable  change  is  affected  by  whatever 
.  juies  into  contact  with  the  butter.  Some  thingH.  for  instance  a  nut  or  an  apple,  are  provided 
in  themselves  with  some  protection  against  the  untoward  influences  surrounding  them. 
Butter,  an  artificial  product,  in  some  respects  more  easily  aftected — as  for  instance  by 
temperature — is  not  so  provided,  and  is  dependent  wholly  upon  an  artificial  provision — in  other 
words  ui)on  the  packing. 

This  is  an  important  consideration.  It  w^ill  be  found  that  the  '  accessful  butter-makers 
j)rovide  against  injury  to  their  well-made  butter,  by  giving  it  the  artiucial  protection  of  some 
kind  of  covering.  Tfie  careless  butter-maker  leaves  it  unprotected  against  the  rough  liandling 
which  it  is  sure  to  get. 

A  moment's  thought  will  show  the  butter-maker  the  need  of  seeing  that  butter  is  provided 
with  protection  against  handling,  not  on'>  till  it  gets  into  the  dealer's  hands  but  till  it  reaches 
the  consumer.  As  the  trade  is  now  constituted  in  most  places,  the  only  hope  for  butter 
holding  its  own  during  its  stay  in  the  hands  of  the  dealer,  is  the  provision  that  has  been  made 
for  it  by  the  wise  forethought  of  the  one  who  made  it  what  it  is. 

It  IS  then  a  matter  of  self-interest  for  every  butter-maker  to  take  pains  to  provide  such 
covering  and  protection  for  butter  that  will  ensure  its  safe  arrival  into  the  hands  of  the 
consumer.  » 

Perhaps  it  maj'  seem  that  too  much  is  being  made  of  these  iwints ;  but  surely  the  fact  that 
they  are  practicady  disregarded  by  thousands  of  intelligent  butter-makers,  to  the  extent  of 
individual  and  national  loss,  ought  to  justify  the  emphasis  given  to  a  factor  of  the  highest 
iiniMirtance  in  a  real  national  i)roblem— how  to  improve  the  butter  trade. 

The  experience  of  the  writer  might  supply  numerous  striking  instances  of  the  effect  of  the 
packing!;  upon  the  price  (jf  the  butter.  In  one  case  two  lots  of  butter  were  submitted  to 
inspection  in  a  city  grocery.  One  lot  was  rated  prime,  and  the  other  .as  second-rate.  It  was 
tlien  learned  that  the  two  lots  of  butter  were  brought  in  at  the  same  time,  and  were  of 
identical  niake.  The  whole  difference  lay  in  the  packing.  One  lot  vas  packed  in  a  neat,  new 
Imtter-tub.  The  tul)  was  filled  to  the  proper  height  to  allow  the  cover  to  fit,  and  the  apjjearance 
if  the  top  of  the  butter,  as  well  as  that  of  the  package,  was  pleasing.  The  color,  taste,  grain 
luid  flavor  were  all  good. 

The  other  lot  was  packed  in  a  second-hand  factory  jiail  that  looked  as  if  it  had  seen  veteran 
service,  it  may  have  been  in  butter-carrying,  or  at  something  else.  The  pail  not  having  any  cover, 
the  butter  had  l)een  packed  on  in  the  shai)e  of  a  dome  alK)ve  the  toj).  This  surface  had  been 
Hiuoothed  down  till  it  had  a  greasy,  dirty  lo(}k.  that  made  quite  a  contrast  with  the  surface 
of  the  other  package.  Arounil  the  edge,  wherever  it  touched  the  pail,  the  butter  had  acquired 
a  strong  taste  from  the  package  itself.  The  tnjer  alone  gave  any  indication  of  the  common 
origin  of  the  twin  samples,  made  so  dissimilar  by  their  dress. 

The  owner  of  the  butter,  who  was  an  intelligent,  sensible  dairywoman,  and  an  excellent 


36 


SCIENTIFIC    DAIRY    PRACTICE. 


I     I 


I  i 


I  111 


butter-maker,  acquiescetl  in  the  judgment  that  discounted  the  vahie  of  one  sample.  She 
realized,  too.  that  the  deduction  would  have  been  greater  had  it  not  been  that  the  discounted 
pa(ikage  was  in  so  good  company.    And  she  thought  the  loss  a  small  cost  for  a  good  lesson. 

It  is  stated  that  an  attempt  was  made  to  export  Irish  butter  in  tin  packages,  but  the 
trade  seemed  to  be  monojxilized  by  foreign  countries.  Tlie  attempt  failed  for  a  time.  It  was- 
not  because  the  Irish  butter  was  faulty,  for  it  was  said  %  have  a  "  splendid  quality  and  great 
keeping  qualities."  Irish  packers  improved  their  system  of  packing,  exhibited  at  a  gi-eat 
International  Exhibition ;  the  result  was  an  immediate  and  marked  increabein  theex,.jrt  trade. 

There  are  Various  Systems  of  Packing,  and  the  one  to  be  adopted  depends  upon  the  market 
for  which  the  butter  is  intended.  There  may  be  said  generally  to  be  two  kinds  of  market— a 
slow  market  and  a  quick  market.  In  one  respect,  butter,  for  either  market,  should  be 
packed  alike— Good  Packing  ought  to  be  a  characteristic  of  butter  intended  for  any  market. 

It  is  a  mistake  to  suppose  that  butter,  because  it  is  going  at  once  out  of  one's  hands,  and  is 
likely  to  be  consumed  in  a  short  time,  is  going  to  carry  itself  along  in  a  happy-go-lucky  way, 
and  to  stand  the  journey  without  harm.  The  few  days  that  must  usually  elapse  between  the 
dairy  and  the  consumer  is  quite  enough  to  spoil  any  butter  if  it  be  not  fitted  by  the  protection 
of  package  to  withstand  the  influences  adverse  to  its  keeping.  This  is  even  more  true  of  butter' 
made  for  immediate  consumption,  that  is  usually  less  salted,  and  has  that  more  delicate  flavor 
which  gives  it  the  quality  expected  of  fresh  butter.  Butter  for  either  market,  then,  must  be 
pt;cked  well.    The  diflference  that  may  be  allowed  is  in  the  vianner  of  packing. 

Butter  for  a  Quick  Market,  or  for  immediate  use,  as  a  rule,  is  put  up  in  small  parcel",  and 
in  such  shape  that  it  will  present  an  attractive  appearance  for  the  table  when  ^yimted.  The 
simplest  form  of  putting  up  small  parcels  is  that  or  rolls,  blocks,  balls,  jjatts  or  prints. 

All  these  may  be  designated  in  a  general  way  as  Butter  in  Table  Shapes.  For  this  class  of 
butter  it  is  an  excellent  plan,  when  convenient,  to  pack  in  Return  Packages. 

These  are  provided  with  some  convenient  way  of  putting  up  a  certain  number  of  pounds, 
and  keeping  each  parcel  of  butter  perfectly  septu-ate  from  the  rest ;  and  constructed  with  a  view 
to  giving  the  butter  the  most  perfect  protection  from  accident  of  handling,  air  contact,  or 
temperature. 

•A  simple  form  of  such  package  is  a  l)ox  in  which  are  contained  well-fitting,  shallow  trsgrs, 
the  latter  being  divided  into  compartments  large  enough  to  hold  a  single  parcel  of  butter.  The 
whole  is  made  of  wood. 

Some  modification  of  this  plan  is  advantageous  even  when  one  has  so  close  and  quick  a 
market  as  the  village  store. 

A  farmer,  living  a  few  miles  out  of  the  town  in  which  these  lines  are  penned,  determined 
to  deliver  his  butter  to  the  local  trader  on  a  certain  day  each  week,  and  in  an  improved  shape. 
He  constructed  a  plain  box,  with  shallow  wooden  trays  just  large  enough  to  fit  in  the  box;  and 
enough  of  them  to  fill  the  box  and  allow  a  loose  cover  to  fit  down  upon  them,  to  hold  them  in 
place.  The  trap's,  of  course,  were  all  of  one  size,  and  the  dimensions  were  such  that  the  rows 
of  balls  fitted  in  perfectly  without  pressing  each  other  out  of  shajje.  The  trays  were  plain 
boxes  and  not  divided  into  compailmonts.  The  size  of  the  whole  package  was  suited  to  the 
output  of  the  dairy,  and  in  shape,  conveniently  oblong.  The  box  was  brought  to  the  store 
filled,  and  left  till  emptied,  in  the  course  of  trade,  to  be  taken  home  the  next  trip.  What 
was  the  result  of  a  little  calculation,  and  the  expenditure  of  a  few  hours'  in  constructing 
boxes  V 

Quickly  appreciating  the  advantages  of  that  system  of  packing,  the  dealer  offered  the 
farmer  15  cents  per  pound,  the  ruling  price  being  13  cents  per  ptmnd.  This  was  only  tw^  cents 
over  the  ruling  price;  but  that  small  advance  was  a  little  more  than  1^ per  cent,  advance! 

Moreover,  the  demand  for  this  butter,  at  a  higher  price  than  then  current,  was  greater 
than  the  farmer  could  supply.  This  was  a  result  especially  gratifying  ?,t  a  time  when  batter 
was  almost  a  drug  in  the  market,  as  will  be  understood  by  the  exceptionally  low  prices  that 
were  ruling.  It  \v|as  profitable  to  the  dealer,  for  it  increased  his  trade:  customers,  to  be  sure 
of  a  supply,  began  to  send  in  their  orders  ahead — faster  than  they  could  l)e  filled. 

This  butter  was  necessarily  good  butter,  but  it  was  not  of  better  (piality  than  was  a  great 

deal  of  the  butter  brought  in  by  other  farmers.     The  whole  advantage  lay  in  the  packing.     The 

old  system  had  lieen  to  bring  the  butter,  rough-and-tumble,  in  some  stray  basket,  or  chance 

k  jPail.  p  ;v;Ibly  covered  with  a  cloth.     The  bruised,  out-i^f-shape  prints  had  to  be  removed,  and 

-   flhey  wt  i  e  laid  away  in  some  much-used  receptacle,  jn'obaltly  to  be  mixed  uj)  with  a  medley 

'**~6t  all  sort.s  and  sizes  of  butter  parcels.     All  this  handling,  mixing,  and  damaging  association, 

was  avoided  by  the  new  plan,  which  left  the  butter  comparatively  undisturbed  in  its  on'; 

abiding-place  from  the  hands  of  the  dairywoman  to  the  plate  of  the  consumer. 

It  is  needless  to  say  that  a  like  departure  soon  found  imitators,  which  was  desirable,  for  it 
led  to  a  more  satiafactory  general  Hui)ply,  increased  demand  and  better  prices. 

Any  dairyman  is  able  either  to  construct  a  suitable  box  for  himself,  or  to  devise  one  and 
order  it  matle  at  the  nearest  wo(Kl-working  shop. 

There  are  manv  dairvmen  who  are  under  contract  to  supply  special  customers  by  a  direct 
delivery,  from  week  to  week,  the  year  round.  The  system  of  return  packages  may  be  adopted 
also  by  such  as  these,  to  a  mutual  ailvantage. 

This  system  has  been  found  satisfactory,  too,  in  supplying  distant  customers.  The  empty 
boxes  are  returned  free,  or  at  a  low  price,  by  special  arrangement  with  the  transportation 
companies. 

There  are  already  in  the  market  various  styles  of  return  packages,  and  such  packages 
ought  to  become  still  more  common. 
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Butter  in  shapes  will  stand  better  and  handle  better  if  each  parcel  be  protected  with  a 
cloth.  Paraffine  paper,  preimred  especially  therefor,  has  been  usecl  with  success,  but  common 
paper  is  to  be  avoided.  White  muslin  is  suitable.  Wash  it  first  in  hot  water  to  free  it  from 
any  stiffening,  and  then  dip  in  brine  and  wrap  closely  around  the  roll  or  block  of  butter. 

Take  a  little  pains  at  the  very  beginning  to  find  the  right  shape  to  cut  the  cloth,  to  have  it 
fit  the  best  and  present  the  neatest  appearance.  Having  adopted  a  certain  style  of  wrapping, 
follow  it  uniformly  until  a  better  way  is  found. 

Mr.  Cheever,  the  practical  butter-maker  who  edits  the  New  England  Farmer,  gives  his 
methotl  of  supplying  the  Boston  market,  as  follows  :  The  butter  is  printed  in  quarter-pound 
cakes,  by  band  labor.  Xt  is  then  folded  in  new  bleached  cotton  wrappers,  and  packed  fc* 
market,  four  layers  deep,  with  cloth  between,  in  round  wooden  boxes  holding  14  pounds  each. 
These  boxes  are  enclosed  in  strong  shipping-cases;  and,  in  summer,  broken  ice  is  used  between 
the  smaller  boxes  while  in  transit.  Mr.  Cheever  uses  ice  for  no  other  purpose  than  shipping 
the  butter. 

Butter  in  quantities  is  sent  from  France  to  England  in  rough  pine  boxes  holding  two 
dozen  pounds  each.  The  butter  is  made  into  two-pound  rolls,  is  wrapped  in  muslin — called 
mull  muslin,  with  an  outside  covering  of  clean  white  paper.  The  butter  arrives  in  London 
fresh,  perfectly  clean  and  unbruised. 

The  boxes  measure  14  inches  in 
len^h,  by  10^  inches  in  width,  and 
6i  inches  in  depth.  The  butter  is 
placed  on  end ;  in  3  rows,  4  rolls  in  a 
row.  Thus  3^  inches  square  are  allowed 
for  each  roll ;  the  rolls  would,  there- 
fore, be  each  about  3^  inches  in  diam- 
eter, and  6i  inches  long. 

Thfere  are  other  ways  of  putting 
up  these  rolls,  thus  described  : — '*  The 
butter  is  first  made  with  all  possible 
care,  and  is  rolled  into  small  cylmdrical 
sliapes,  four  or  five  inches  long  and 
not  more  than  two  inches  in  diameter. 
Tliese  rolls  are  then  wrapped  in  muslin 
cloths  and  the  ends  drawn  over.  A 
large  crock  is  next  nearly  filled  with 
strong  brine,  and  these  rolls  of  butter 
are  immersed  in  this  solution.  A 
weight  is  put  into  the  crock  to  keep 
the  rolls  from  floating.  The  butter  as 
wanted  can  be  secured  without  dis- 
turbing the  mass,  as  is  necessary  when 
packed  into  tubs,  and  it  is  then  always 
fresh.  It  will  not  absorb  salt  from  the 
brine,  for  the  reason  that  salt  and 
butter  never  make  alliances;  and  as 
the  butter  will  not  take  up  additional 
moisture,  there  can  be  no  possibility 
of  it  taking  up  extra  salt.  Being  im- 
mersed in  the  brine  it  is  uninfluenced 
by  the  air." 

This  style  of  roll  has  much  to 
recommend  it.  It  is  compact,  plain 
and  neat,  and  attractive  in  appearance. 
It  may  be  made  in  almost  any  size 
from  a  diameter  of  H  inches  to  3  inches, 
and  any  convenient  length.  The  house- 
keeper finds  it  a  f'-ood  sliape  for  her 
purpose,  for  she  can  slice  it  off  in  a 
tliicKness  to  suit  her  table.  This  style 
of  roll  is  suitable,  too,  for  a  close-at- 
iiand  market,  or  for  shipment ;  for 
immediate  consumption,  or  for  keeping 
in  brine. 

These  rolls  are  more  or  less  com- 
mon in  many  localities,  for  instance, 
in  France  and  in  California.  Dairymen 
who  have  not  already  adopted  some- 
thing equally  good,  or  better,  are 
recommended  to  try  these  cylindrical 
rolls. 

The  alK)ve  is  an  illustration  of  a  convenient  and  inexpensive  Butter  Mould  which  is  used 
for  making  these  rolls  ;  also  a  new  Dairy  Apron  (both  of  which  will  be  described  under  the 
head  of  Utensils  and  Supplies). 


"PACKING."— MAKINO   ROLLS. 
(A  Convenient  Dairii  Aprun—Kcxo.) 
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Another  method  is  that  of  the  Darlingtons,  of  the  United  States,  of  putting  up  their  "gilt- 
edged  "  butter.  This  butter  is  put  up  in  half-pound  patts.  When  hard  and  firm,  each  lockage 
is  wrapped  in  a  white  cloth,  and  these  patts  are  packed  in  upright  zinc  cans  which  hold  8  patts, 
or  4  pounds.  /The  cans  are  covered  with  a  lid,  and  placed  in  a  wooden  package  about  the  size 
of  a  pail.  Ice  is  then  placed  between  the  zinc  cans,  and  a  water-tight  lid  is  fastened  on 
the  pail.  These  packages  are  shipped  to  Philadelphia,  and  from  there  to  all  parts  of  the 
States,  from  Maine  to  Horida.  This  butter  sells  for  from  60  to  95  cents  per  pound-^a  price  not 
due,  of  course  to  the  packing  alone,  but  unobtainable  without  good  packing.  This  system  of 
packing  appears  to  have  great  merit ;  in  fact,  to  be  one  of  the  most  ready  and  convement,  and 
one  of  the  best.    It  might  be  modified  and  adapted  even  to  supplying  one's  local  trade. 

Harris  Lewis,  of  New  York,  is  one  of  the  successful  and  intelligent  dairymen  who  have 
helped  to  disseminate  knowledge  of  improved  methods.  Mr.  Lewis  describes  his  way  of 
putting  up  butter  for  a  near-by  mai-ket.— He  weighs  each  pound,  and  balances  the  scales  at 
17  ounces,  that  there  may  be  always  a  full  pound  when  finished.  The  butter  is 
pressed  into  a  block  as  broad  as  it  is  thick,  and  twice  as  long  as  it  is  broad.  With  a  wire  lie 
cuts  the  blocks  into  two  pieces,  leaving  it  in  cubes  of  half  a  pound  each.  These  are 
wrapped  in  parafline  paper,  packed  in  boxes  and  sliipped. 

Another  way  of  putting  up  butter  for  a  quick  market  is  in  Small  Packages.  One  style 
of  these  packages  is  a  sn.^!',  cheap  box,  made  very  thin  and  light,  square  in  shape,  with  a 
sliding  cover.  These  boxes  uiay  be  lined  with  suitable  white  paper,  cut  in  strips  and  merely 
laid  in.  The  width  of  the  strips  of  pai^r  should  be  the  same  as  that  of  the  lx)x,  and  the 
length  four  times  the  width.  Two  strips  only  will  be  required  for  each  box.  For  instance, 
for  a  box  5  inches  square  inside,  the  strips  are  5  inches  wide  and  20  inches  long.  Lay  in  one 
strip  in  a  way  to  cover  the  bottom  and  two  opjwsite  sides,  leaving  the  ipnd  or  ends  out  to  be 
laid  over  the  top  after  the  butter  is  packed.  liay  in  the  second  strip  in  like  manner,  crossing 
the  first  strip  at  right  angles  at  the  bottom. 

So  doing  is  to  line  the  sides  with  single  thickness,  and  the  bottom  and  top  double.  The 
butter  is  pressed  in  solid,  with  a  packer  conveniently  shaped  sometjiing  like  a  pestle.  The  ends 
of  the  paper  are  folded  over,  and  the  cover  slid  on.  These  small  boxes  are  packed  in  one  large 
box,  or  case,  made  of  a  convenient  size  and  ttyle  for  shipping. 

These  boxes  should  be  made  in  somewhat  considerable  quantities  in  order  to  be  cheap.  A 
good  size  is  one  to  contain  5  lbs.  City  markets  have  been  supplied  from  a  distance  of  several 
hundred  miles  by  this  style  of  package. 

One  of  the  very  simplest  and  best  methods  of  supplying  butter  for  quick  consumption  is 
in  small  pails, — 5,  10  or  20  pounds  each.  The  consumer  in  that  way  may  buy  a  conveniently 
small  quantity  at  a  time,  and  the  butter  may  retain  its  fine  quality  to  the  last.  The  pail  is  not 
returnable,  but  it  is  worth  its  cost  for  some  other  purpose. 

Or,  one  may  use  cheap  veneer  pails,  or  boxes.  These  are  verv  cheap,  their  cost  being  not 
over  two  cents  per  pound  of  butter.  The  cost  is  more  than  repaid  by  the  better  satisfaction  to 
buyer,  who  is  more  than  willing  to  pay  the  extra  price. 

The  package  known  as  the  ^Velch  Tub  is  atlapted  also  for  a  quick  market. 
The  Welch  tub  is  the  ordinary  butter  tub,  straight  staves  and  flaring,  larger  at 
top  than  at  bottom.  The  size  of  such  a  tub,  holding  20  pounds,  would  be  :  breadth 
across  top,  9f  inches ;  across  bottom,  7^  inches  ;  and  depth  inside,  9  inches.  A 
hooped  cover  is  made  to  fit  closely  the  top. 

The  cover  of  the  Welch  tub  is  fastened  down  by  four  tin  strips.  One  end  of 
the  strip  is  first  nailed  on  the  cover,  the  other  end  being  held  towards  the  centre 
of  the  cover,  or  in  the  opposite  direction  from  that  which  it  is  intended  to  remain. 
The  strip  is  now  bent  over  so  that  the  nail  is  covered  ;  it  is  then  hammered  down  closely  and, 
while  held  tight,  it  is  tacked  to  the  sides  of  the  tub.  It  is  always  desirable  to  have  clean,  new 
strips  and  to  tack  the  cover  down  neatly  and  tightly. 

When  one  has  put  in  these  tubs  good  butter,  and  packed  it  well,  it  is  no  waste  to  enclose 
each  tub  in  a  well-fitting  bag,  closed  at  the  top  by  a  string  run  througli  an  open  seam,  after 
the  manner  of  tieing  up  ordinary  work-bags.  The  cost  is  slight,  and  the  tub  is  well  protected, 
and  clean  when  received. 

There  is  another  form  of  package,  called  the  Return  Pail,  wliich  differs 
slightly  from  the  Welch  tub.  Two  of  the  staves  rise  higher  than  the  rest  and 
form  ears,  by  which  a  bar  is  held  across  the  ton  The  cover  fits  closely  and  is 
wedged  down  tight  by  the  cross-bar.  These  pails  nr  tubs,  when  well  made  and 
used  for  return  packages,  are  preferably  varnished  on  the  outside. 

Such  tubs  would  have  much  more  to  recommend  them  as  return  packages, 
if  only  they  were  rendered  impervious  on  the  /«>«'/•  side  to  water  and  air.  Until 
that  has  been  accomplished  they  will  be  faulty  ;  for  in  general  practice  one  use  of 
such  a  tub  is  enough. 

The  local  circumstances  will  suggest  to  the  intelligent  dairyman  the  plan  best  suited 
his  needs. 

Butter  for  a  slow  market  is  necessarily  put  up  in  larger  packages.  TIk-  most  common  is 
the  Welch  tub,  and  the  preference  of  the  butter  trade  seems  to  pronounce  it  the  best.  The 
Welch  tubs  are  made  to  hold  30,  50  and  70  pounds  each. 

These  tubs  are  sometimes  made  by  hand,  but  now  more  generally  by  machinery  in 
factories.    The  best  machine  tubs  are  well  made,  very  neat  in  apijearance.  and  quite  cheap. 

Some  of  the  machine  tubs  are  faulty,  in  that  they  leak  the  brine.  This  is  i)erhaps'(lue  to 
cutting  across  the  grain  in  sawing  out  the  staves,  and  may  be  avoided  by  splitting  the  blocks^ 
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and  so  following  the  grain  in  Bawing.  Or,  it  may  b©  due  to  the  use  of  staves  not  well  seasoned. 
Some  manufacturers  appear  to  have  succeeded  in  making  a  good  tub ;  and  what  one 
manufacturer  has  done,  others  ought  to  be  able  to  do.  Nothing  but  a  good  tub  should  b© 
tolerated,  and  the  imperative  demands  of  dairymen  ought  to  make  the  manufacture  of  poor 
tubs  unprofitable. 

The  "return  pail"  form  of  the  Welch  tub,  already  described,  is  also  suited  admirably  for  a 
slow  market,  though  not  for  shipment  abroad.  Good  butter,  well  packed  in  these  pails  will 
keep  a  long  time,  when  properW  stored. 

The  One  Hundred  Pound  Firkin  is  simply  a  complete  barrel,  headed  in  the  usual  way.  It 
is  difficult  to  conceive  a  better  form  to  pack  large  quantities  for  long  shipment,  having  in  view 
long  keeping  and  economic  handling.  Owing,  perhaps,  to  the  large  quantity,  and  possibly  to 
dishonest  practices  which  could  not  easily  be  detected,  this  package  is  not  always  so  popular 
as  it  would  seem  to  deserve  to  be. 

Preliminary  to  packing  is  the  Preparation  of  the  Tub.  What  is  required  in  a  tub  is  that  it 
will  not  leak,  that  the  pores  of  the  wood  be  air-tight  and  that  the  wood  neither  soak  up  the 
butter  nor  impart  a  taste  to  it,  nor  otherwise  injure  the  flavor,  and  that  any  spores  or  germs 
in  the  wood,  which  might  cause  mold,  be  destroyed  by  heat. 

Wood,  in  its  natural  state,  contains  sap  and  gummy  matter.  This  gum  \/ould  be  useful 
enough  in  filling  the  pores  of  the  wood  ;  but  in  one  respect  it  is  objectionable,  for  when  salt 
comes  into  contact  with  it  the  effect  is  to  draw  it  out  of  the  wood.  Tliis  sap  and  gum  when 
drawn  out  by  the  salt  of  the  butter  will  impart  an  objectionable  taste  to  the  latter.  To  avoid 
both  the  leakage  and  the  injury  to  butter.  Salt  is  used  freely  to  prepare  the  tub  before  packing, 
to  draw  out  a  portion  of  the  gum,  and  then  to  refill  the  pores  with  itself.  The  filling  of  the 
pores  prevents  the  absorption  of  the  salt  from  the  butter,  which  would  leave  the  butter  white, 
and  quick  to  spoil.    The  usual  way  to  accomplish  all  this  is  to  soak  the  tubs  in  brine. 

V  arious  ways  of  brining  the  tubs  are  employed :  One  soaks  in  cold  brine  several  day  s, 
changing  the  bnne  several  times,  and  rinsing  with  cold  water  afterwards.  Another  soaks  in  a 
single  brine,  renewing  it  by  adding  more  salt ;  and  using  the  brine  over  and  over  by  thus 
renewing  its  strength.  A  very  common  method  is  to  pour  in  hot  brine,  allow  it  to  stand  for 
a  day  or  two,  then  rinse  with  cold  water  and  rub  with  dry  salt.  Another  recommends  adding 
saltpetre  to  the  brine. 

Still  another  method  is  to  soak  the  tub  with  strong  brine  for  two  or  three  days ;  pour  out 
this  brine  and  fill  with  boiling  hot  brine,  leaving  this  hot  brine  to  stand  for  about  a  day.  It  is 
probable  that  the  latter  plan  is  the  most  effective.  Whatever  plan  be  adopted,  scalding  should 
not  be  neglected,  and  bruiing  is  to  be  strongly  recommended. 

It  would  seem  wiser  to  use  fresh  brine  at  least  with  every  new  lot  of  tubs.  Brine  need  not 
be  wasted.  All  the  brine  used  in  washing  and  salting  the  butter  and  preparing  the  tub  may  be 
substituted  for  salt  for  cattle. 

There  are  other  plans  of  preparing  tubs,  by  use  of  whey  or  buttermilk,  by  steeping  in  sweet 
hay,  &c,  but  the  brine-washing  is  doubtless  the  best  of  all. 

Hay-water — sweet  clover  hay — is  very  frequently  used,  however,  in  sweetening  dairy 
vessels  of  different  kinds,  of  wood  and  tin,  for  handling  butter  and  packing  it.  It  is  much 
employed  in  Irish  dairies  and  can  be  usefully  employed  elsewhere.  The  liay- water  is  poured 
in  quite  hot. 

How  not  to  prepare  a  tub  is  described  by  a  city  commission  merchant  who  speaks  as  if  he 
knew  something  about  the  practices  employed  andf  their  practical  effect  upon  the  trade  : — 

"  There  is  a  great  deal  of  valuable  produce  spoiled  by  ignorant  packing.  Now,  when  some 
farmers  pack  butter,  they  often  act  as  if  afraid  of  the  tub.  They  take  it,  and,  putting  a  great 
dirty  stone  in  it,  sink  it  in  the  nearest  creek,  or  water  hole,  or  horse-trough  for  a  week.  Then 
drag  it  out  and  put  the  butter  into  the  tub,  when  the  pores  of  the  wood  are  full  of  dirty  water. 
This  not  only  ruins  the  butter,  but  it  sp-oils  the  tubs.  The  most  valuable  thing  about  a  spruce 
tub  is  the  gum  that  is  in  it,  which  prevents  anytliing  tainting  the  butter  through  it.  If  you 
soak  the  log  the  tub  is  made  of,  or  the  tub  itself,  for  a  long  time,  all  this  gum  is  washed  out 
and  lost.  Now  the  proi>er  way  to  pack  a  tub  of  butter  is  to  take  one  of  these  nice  clean  spruce 
tubs,  and  fill  it  up  full  of  the  hot  brine  ;  let  it  stand  like  that  for  a  day,  and  then  put  in  your 
butter." 

On  the  point  of  soaking  with  hot  brine  there  is  agreement  on  all  sides.  Before  packing, 
the  tub,  while  still  wet,  should  be  rubbed  with  fine  salt. 

The  Operation .  In  packing,  press  the  butter  against  the  sides,  keeping  the  surface  concave> 
or  k)wer  in  the  middle.  By  thus  Keeping  the  center  hollow,  the  butter  will  pack  more  solid; 
undone  will  the  better  avoid  leaving  air  fipaces  around  the  sides  of  the  tub. 

Cover  the  top  with  a  piece  of  fine  muslin,  from  which  all  starch  hae  been  washed  out,  and 
whicli  has  been  dipped  in  brine.  This  cL  itli  should  be  cut  about  half  an  inch  larger  than  the 
top  of  the  butter.  Press  the  excess  cloth  ;lown  between  the  outside  of  the  butter  and  the  inside 
of  the  tub. 

Put  on  a  layer  of  salt,  and  add  water  enough  to  make  a  brine,  but  not  enough  to  dissolve 
the  salt.    Put  on  the  cover  and  press  it  ti[  ht  to  its  place. 

Butter  should  be  packed  at  a  temj  ;rature  of  60°  to  55°,  and  kept  at  a  temperature 
even  lower. 

There  is  some  difference  of  opinion  whether  it  is  well  to  place  a  layer  of  salt  in  the  bottom 
of  the  tub,  or  only  to  rub  the  bottom,  as  indicated  above,  with  dry  salt.  One  suggests  even 
salting  occasionally  between  different  layers  of  packing,  so  that  the  butter,  being  in  layers, 
may  be  taken  out  more  easily.  . 
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The  wishes  of  the  butter  dealers  ought  to  be  consulted  in  these  matters  in  which  there  is  a 
difference  of  opinion,  or  in  matters  of  doubt. 

There  are,  however,  a  few  Essential  Points  about  which  there  ii  no  question. 

First  The  butter  should  be  solid— without  air  spaces.  This  pomt  lias  already  been 
touched  upon. 

Second.  The  butter  should  be  uniform  in  color  and  appearance  throughout  the  whole 
package..  Several  colors  in  a>,single  tub  will  make  the  sale  of  the  butter  more  difficult,  and 
will  lessen  the  price.  It  is  better  always  to  pack  a  full  tub  at  a  single  packing.  This  can  be 
done  easily  in  large  dairies.  In  small  uairies  it  can  be  done  by  keeping  the  different  churnings 
in  the  granular  form,  in  a  butter-holder,  and  packing  only  when  enough  has  accumulated  with 
which  to  fill  a  tub. 

Where  one  cannot  fill  a  tub  at  a  single  packing,  some  of  the  brine  should  be  placed  over  the 
butter  at  each  partial  packing,  to  be  poured  off  at  the  next  time  of  packing,  and  a  cloth  wet 
with  brine  then  stretched  across  the  top  of  the  tub,  and  the  cover  pressed  down  over  the  cloth. 

An  effort  should  be  made  to  have  the  subsequent  churning  as  near  as  possible  of  the  same 
color.  With  care  in  these  few  respects  the  difference  in  appearance  of  the  different  churnings 
will  not  be  so  marked. 

Third.  Butter  should  be  packed  to  permit  of  knowing  and  checking  the  weight  of  tha 
butter  at  any  time.  Weigh  the  empty  tub  just  before  packing,  and  mark  the  weight  legibly 
upon  both  the  tub  and  the  cover.  When  packed,  the  full  weight  of  the  filled  package  should  be 
marked  just  before  the  weight  of  tub,  and  the  difference  noted  after.  A  package  weighing  7^ 
lbs.,  and  when  filled  weighing  37^  lbs.,  would  be  marked  thus  :  37^ — 7^—30. 

Fourth.  The  name  of  the  maker,  and  the  brand  of  that  maker,  also  the  date  of  packing, 
should  be  marked  legibly  on  both  the  tub  and  the  cover.  The  exception  to  the  rule  would  be 
when  the  marker  is  ashamed  of  his  goods,  or  has  by  some  mischance  failed  to  make  so  good  an 
article  as  usual,  in  which  case  it  should  not  carry  his  brand,  but  sell  on  its  merits.  This 
precaution  is  merely  taking  advantage  of  a  good  opportunity  to  advertise  one's  goods,  and  help 
buyers  who  may  like  the  goods  to  find  one  out  and  get  a  new  supply.  To  lose  so  good  a  chance 
of  providing  for  future  trade,  in  so  easy  and  inexpensive  a  way  as  branding  one's  goods,  is  to 
show  an  utter  lack  of  business  talent. 

It  would  be  an  excellent  plan  for  every  butter-maker  to  buy  a  rubber  stamp  with  his  name 
and  brand.  The  date  may  be  written  on,  but  it  would  be  better  even  to  have  a  date  stamp 
for  each  packing  month  of  the  year.  A  stencil  plate  would  perhaps  be  less  expensive  than  a 
rubber  stamp,  but  it  is  less  convenient. 

Every  reader  who  is  a  maker  of  good  butter  is  assured  that  one  of  the  best  investments  he 
can  make  is  for  something  with  which  to  brand  his  butter.  If  one  has  not  chosen  a  trade- 
mark, it  should  be  done  at  once,  and  the  trade-mark  always  used,  so  as  to  familiarize  buyer 
and  consumer  with  the  brand.  Tliis  course  is  important  in  the  interest  both  of  the  individual 
butter-maker  and  of  the  butter  industrj;. 

It  is  to  be  regretted  that  there  is  a  risk  connected  with  the  use  of  a  private  mark  on  butter 
packages.  A  writer  in  the  American  Agriculturist  claims  to  have  seen  his  own  pails  in  the 
New  \  ork  market,  re-filled  with  poor  stuff,  and  sold  upon  the  strength  of  the  brand.  This 
contingency  should  be  guarded  against  in  every  possible  manner.  First,  one  should  deal  with 
commission  men  of  known  integrity;  and  second,  one  should  mark  the  date  of  make  plainly  on 
all  packages.  Against  so  grievous  an  injury  to  both  reputation  and  pocket,  there  should  be 
effective  legislation. 

MARKETING.  The  object  of  every  manufacturer  is  to  find  the  best  market  for  his  goods. 
It  is  as  necessary  that  the  gocxls  be  well  sold  as  it  is  that  they  be  well  made.  The  butter- 
maker  is  a  manufacturer ;  and  not  only  is  it  important  that  he  know  well  the 
industrial  branch  of  his  vocation,  but  that  he  understand  sotnething  of  the  trade  side  of  his 
business.  It  does  not  follow  that  because  the  make  of  the  goods  is  all  that  could  be  desired 
they  will  sell,  as  a  matter  of  course,  at  their  full  value.  It  is  no  uncommon  thing  to  see 
good  butter  selling  at  less  than  value,  and  poor  butter  selling  for  more  than  it  is  worth. 
Because  of  the  foregoing  and  similar  reasons,  it  is  true  tliat  the  interests  of  the  individual 
butter-maker,  and  of  the  whole  butter  industry,  demand  that  the  trade  question  be  discussed 
as  a  feature  of  scientific  or  profitable  dairj-  practice. 

There  are  a  few  Special  Points  to  which,  in  this  connection,  our  attention  may  be  directed 
profitably: — 

First.  Quality  is  the  chief  merit  of  butter.  It  is  as  a  luxury  that  butter  has  its  liigh  value 
— a  value  beyond  what  its  nutritive  character  alone  would  warrant.  Butter  will  continue  to 
be  a  luxury  only  so  long  as  its  quality  is  hi^h.  There  are  few  other  manufactured  articles 
where  quality  has  so  much  to  do  with  the  disposal  of  them — in  creating  and  sustaining  a 
demand — as  it  has  to  do  witli  butter. 

Quality  is  important,  in  that  it  affects  both  the  sale  and  the  prices  of  dairy  goods. 

The  Sale  of  butter  is  affected  by  quality  at  home  and  abroad.. 

(a)  In  the  Home  Market  the  advantage  of  quality  is  to  increase  the  consumption,  and 
consequently  the  demand.  Butter  is  an  article  generally  to  be  found  on  all  tables.  At  most 
tables  consumers  are  free  to  eat  much  or  little — according  to  one's  liking.  Now,  whether  one 
will  eat  much  or  little,  or  any  at  all,  will  depend  upon  the  quality  of  what  is  offered.  Is  it  not 
true  that  a  choice  artice  of  butter  is  tempting  to  everybody,  while  a  poor  article  is  endurable 
by  very  few  ?    Is  it  not  true  that  inclination  usually  inclines  to  a  liberal  consumption  of  what 
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is  choice ;  to  a  moderate  consumption  of  what  is  only  fair  ;  and  to  turn  away  without  taeting 
when  the  quality  is  so  poor  that  the  senses  both  of  sight  and  smell  are  offended  ?  One  has 
been  a  poor  observer,  or  has  had  a  limited  range  of  experience,  not  to  have  noticed  to  what  an 
extent  the  consumption  is  affected  by  the  quality  of  the  article  placed  upon  the  tables  of 
consumers.  If  anything  were  wanting  to  prove  tliis  it  would  be  found  in  the  fact  of  such 
fancy  prices  being  given  to  the  gilt-edged  butter,  ranging  from  the  highest-quoted  market 
prices  to  one  dollar  per  pound. 

If  the  quality  or  all  the  butter  and  cheese  made  in  Canada  were  the  very  best,  it  is  probable 
that  the  Canadian  home  consumption  would  be  at  least  equal  to  what  is  now  consumed  and 
exported.  This  statement  involves  a  larger  proportionate  increased  consumption  of  cheese  than 
of  butter;  but  even  such  iacrease  would  not  make  the  consumption  of  cheese  per  head  of 
population  in  Canada  what  it  is  in  England.  There  are  two  agencies  that  will  have  an  educa- 
tional effect  upon  consumers,  and  so  will  increase  home  consumption.  These  agencies  are 
quality  and  low  prices;  and  quality  surely  has  even  more  to  do  than  low  prices  in  creating 
A  liking  and  a  demand  for  an  article  that  has  so  much  the  character  of  a  luxury  as  has  butter 
— or  even  cheese. 

There  is  a  lesson  in  this.  Not  only  ought  one  to  aim  to  make  a  choice  sample  of  butter 
because  that  particular  sample  will  sell  easier  or  better;  but  every  butter-maker  ought  to  make 
the  choicest  article  possible  to  encourage  a  larger  conxumption  and  the  general  benkjn*^  Lo  the 
whole  dairy  industry  that  would  follow  such  a  result. 

(6)  In  a  Foreifcn  Market,  the  main  advantage  of  quality  wovdd  be  to  meet  competition 
successfully. 

Competition  is  already  keen,  and  it  is  becoming  keener  every  day.  There  is  one  absolute 
condition  of  success  in  establishing  a  foreign  market  that  will  make  a  permanent  demand  for 
our  goods  and  that  condition  is  quality. 

This  condition  is  more  imperative  now  than  it  was  a  few  rears  ago;  first,  because  com- 
petitors have  improved  their  methods,  and  second,  because  ari,ificial  products  have  been 
introduced  which  successfully  compete  with  inferior  qualities  of  natural  products. 

The  introduction  of  Counterfeit  Butter  has  had  much  to  do  in  making  a  great  change  in 
the  market  conditions  affecting  the  demand  and  sale  of  real  butter.  It  has  even  led  to  some 
improvement  in  methods  of  butter-making.  It  certainly  has  affected  the  chances  of  sale  of  an 
inferior  product.  Once  butter  would  sell  in  a  foreign  market,  even  though  it  had  a  very 
indifferent  quality.  In  the  first  place,  before  the  advent  of  oleomargarine,  the  sale  of  the 
natural  product  at  some  price  was  more  speedy.  Now  the  latter  is  held  longer,  and  delay 
means  deterioration  constantly  accelerated.  The  poorer  grn  -i  are  the  last  sold,  and  they  are 
the  quickest  to  deteriorate.  Such  ^ades  never  had  too  ach  chance  at  the  best.  The 
introduction  of  a  substitute  of  a  quality  that  gave  it  preference  over  poor  grades,  took  away 
the  last  pool*  chance  that  the  poor  grades  had  left. 

It  came  ibout  in  very  natural  course.  Inferior  sariples  of  butter  that  once  had  their 
little  turn,  began  to  be  avoided  by  buyers  and  were  at  first  hopefully  held  on  to  by  sellers,  and 
this  state  of  things  continuing  until  the  sellers  were  glad,  at  any  price,  for  any  purpose,  to  get 
rid  of  any  article,  whose  destiny  was  not  the  dining  table,  unlesa  in  a  disguised  form. 

It  is  not  strange  that  a  somewhat  sudden  appfjarance  of  so  disturbing  a  character  as 
oleomargarine  demoralized  that  end  of  the  butter  trade  most  easily  affected — the  tail-end,  or  the 
supply  of  stuff  called  butter — a  thing  whose  natural  good  qualities  of  flavor  had  been  hidden 
by  an  excess  of  salt ;  and  the  taste  of  the  salt  even  failing  to  hide  tlie  rancidity  which  rose  over  and 
above  all.  The  head-end  of  the  trade  was  little  affected.  A  natural  objection  to  what  was  a 
spurious  compound  at  its  best,  and  an  utter  repugnance  to  that  comjiound  at  its  worst,  led  to  a 
decided  preference  for  the  genuine  article,  whenever  the  latter  had  any  merit  of  its  own 
sufficient  to  make  it  at  all  likeable.  Thus  quality  became  more  than  ever  the  condition  of  the 
successful  marketing  of  butter. 

The  demand  of  the  poorest  butter  (unlike  the  condition  of  the  butter  itself)  never  was  very 
sharp.  It  is  now  becoming  milder  than  ever,  and  the  demand  for  the  best  butter  has  al\t'ays 
been  evf/n  greater  than  the  supply. 

Few  countries  have  advanced  so  far  in  the  art  of  butter-making  that  the  bul^  of  the  buttev 
produced  has  been  the  best  grade.  In  this  fact  lies  An  Opportunity  for  some  country  to 
speedily  Improve  the  Quality  and  furnish  the  World's  Market  with  that  for  wliich  it  is  calling, 
and  for  which  it  is  willing  to  pay  well. 

The  effect  of  quality  on  Prices  is  one  that  ought  to  carry  force  with  all  butter-makers. 
It  is  doubtful  if  any  other  article  of  diet  has  such  a  range  of  prices  as  butter.  Indeed,  there 
seems  to  be  no  other  article  that,  essentially  almost  a  pure  luxury,  has  become  so  common  an 
article  of  diet  and  so  much  a  necessity  by  virtue  of  habit  and  use.  So  much  a  necessity  does 
butter  become  that  once  accustomed  to  it,  most  families  will  continue  to  seek  it,  be  the  price 
what  it  may,  so  long  as  it  be  within  reach  of  their  means. 

The  price  of  butter  ranges  all  the  way  from  10  cents  to  one  dollar.  While  the  higher- 
priced  bran  J  8  are  perhaps  not  so  much  superior  to  some  of  the  lower-priced  brands  as  the 
difference  in  price  would  indicate,  yet  the  extent  of  supply  of  tlie  different  grades  virtually 
regulates  prices,  as  it  does  in  everything  else.  This  fact  is  modified  by  the  peculiar  qualities  of 
butter,  in  which  qualities  nice  and  delicate  distinctions  are  justly  made.  Certainly,  high  prices 
are  paid  purely  for  quality,  or  for  what  is  supposed  to  be  quality.  It  may  come,  when  a  finer 
quality  is  more  generally  made,  that  what  are  called  fancy  prices  will  be  lowered ;  but  along 
with  that  effect  there  doubtless  will  be  an  increase  in  the  average  prices,  due  to  the  larger 
consumption  of  fine  butter,  moderately  high-priced. 
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Ail  these  considerations  point  out  emphatically  that  the  regulator  of  prices  is  quality,  a 
fact  strongly  encouraging  to  an  effort  on  the  part  of  every  butter-maker  to  help  in  every  way 
possible  to  improve  the  whole  make  of  butter  in  tins  important  respect.  If  the  butter  trade  he 
depressed,  if  the  home  consumption  be  less  than  it  ought  to  be,  if  the  exports  are  falling  off 
instead  of  increasing,  if  prices  be  low— if,  in  a  word,  the  outlook  be  discouraging,  it  may  be 
said  truly  that  the  whole  evil  l?e8  mainly  in  the  fact  that  a  good  deal  of  the  butter  made, 
instead  of  being  the  choice  luxury  it  might  be,  is  a  poor  distrusted  thing.  If  a  remedy  be 
sought,  let  it  belookedior  in  the  simple  recipe— improve  the  quality. 

The  marketable  quality  of  butter  is  judged  by  certain  Points.  It  is  difficult  always  to 
determine  the  relative  importance  of  the  different  points,  because  they  are  all  so  important ; 
for  instance,  color  has  absolutely  no  effect  upon  the  eating  quahty  of  butter,  because  it  does  not 
affect  the  taste ;  yet  a  good  color  is  sometimes  necessary,  m  order  to  make  butter  salable.  The 
lesson  from  this,  then,  is  that  cnrefxd  attention  be  given  to  everything  that  will  he  taken  into  ac- 
cmint  in  grading  the  butter  in  the  market.  The  "Scale  of  Points"  usually  adojrted  for  judging 
butter  is  necessarily  somewhat  arbitrary,  for  the  reason  just  given;  that  is,  the  difficulty  of 
'estimating  their  relative  imi)ortance.  Naturally,  different  scales  have  been  adopted,  and 
sometimes  they  are  misleading  and  unjust.  The  scale  of  points  adopted  at  the  Dominion 
Exhibition  ^1886)  allows  10  points  for  each  of  five  qualities. 

This  scale  is  open  to  criticism.  For  instance,  why  should  color  be  mado  equal  with 
either  keeping-quality,  flavor  or  texture  ?  Color  is  secured  with  comparative  ease,  it 
adds  no  real  value  to  food,  and  may  be  only  imitation;  while  each  of  the  other  qualities 
are  important  intrinsic  cjualities,  and  are  secured  only  by  skilful  manipulation  all  through  the 
process.  Again,  if  keeping  qualitj-  be  equal  to  flavor,  in  butter  intended  for  a  quick  market,  it 
must  be  more  than  equal  in  butter  intended  for  a  slow  market.  Again,  heavy  over-salting 
would  be  a  defect  to  which  a  poor,  though  perhaps  natural,  color  is  not  to  be  compared. 

Dcubtless,  no  scale  of  points  could  he  devisea  that  would  not  be  open  to  similar  criticism. 
The  1)1  st  that  can  be  said  is  that  a  scale  is  sometimes  necessary,  as  at  exhibitions,  and  that 
time  and  experience  ^\  ill  give  an  approximateljr  just  one.  The  principal  merit  of  the  evenly 
proportioned  scale  just  given,  is  that  it  brings  into  equal  prominence  each  qualitjr  of  butter, 
makii  g  it  necessary  for  equal  attention  to  the  minor  points.  The  effect  of  this  upon  the 
butter-maker  is  good;  and  if  injustice  be  done  it  will  not  be  in  the  market,  for  here  the  buyer 
(lues  not  judge  butter  bjr  any  mechanical  rule,  but  rather  upon  its  merchantable  merits,  as 
nearly  as  his  judgment  will  enable  him  to  do  this.  A  Standard  Scale  of  Points  is  desirable. 
Whether  or  not  one  is  practicable  is  an  open  question.  The  following  varied  scales  will  show 
how  far  apart  we  are  in  our  idean  of  what  should  constitute  standard  points  : — 
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The  scale  of  points  in  the  first  column  is  the  result  of  an  attempt  by  tlie  writer  to  establish 
a  Standard  Scale  of  Points.  It  is  too  much  to  hope  that  in  the  above  this  object  has  been  fully 
attained.  It  is  enough  to  hope  that  the  foregoing  may  form  or  suggest  a  scientific  basis  ujwn 
which  experience  in  time  may  build  what  will  he  general  acceptable. 

The  two  essential  qualities  in  butter-making  are  the  eating  and  the  keeping  cjualities ;  and 
everything  else  is  practically  included  therein.  The  only  object  of  giving  points  to  other 
than  those  qualities  is  to  afford  an  opportunity  of  making  an  estimate  in  detail. 

Sometimes,  too  )ne  of  the  two  essential  qualities  is  above  another  in  importance. 
Generally  speaking,  the  eating  quality  is  the  most  important.  Without  eating  quality  it 
would  be  little  object  to  have  a  keeping  quality.  The  higlier,  too,  the  eating  quality,  the  more 
quickly  butter  is  likely  to  go  into  consumption,  and  the  less  necessity  for  long-ke(?ping.  Once 
again,  a  high  eating  quality  can  be  secured  only  by  a  good  make,  wmcli  itself  must  answer  not 
a  little  for  keeping  quality. 

On  the  other  liand,  the  flavor  must  sometimes  be  subordinated  to  the  keeping  quality,  as  in  the 
case  of  butter  to  be  shipped  to  markets  so  distant  that  keeping  quality  is  imperative.    Even  where 
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butter  goes  into  quick  consumption,  it  is  often  subject  to  exigencies  which  test  its  keeping 
quality,  and  this  fact  makes  the  latter  quality  again  prominent. 

A  scale  of  points,  therefore,  ought  at  onct  to  make  two  main  divisions  of  the  properties  of 
butter,  to  afford  also  a  means  of  judging  in  detail,  and  to  allow  some  margin  for  adjusting  the 
various  properties  in  respect  of  the  relative  importance  of  the  two  main  qualities  under  the 
special  circumstances  of  the  caae. 

The  first  scale  of  100  points,  given  for  a  standard,  in  the  foregoing,  has  some  merit  in  these 
respects.    The  following  will  show  the  variations  possible  in  that  scale : — 
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The  above  is  more  as  suggestive  than  it  is  any  claim  to  something  established.  Form  D, 
fourth  column,  is  the  basis  upon  which  variation  mav  be  made  to  suit  the  nature  of  the  market. 

It  will  be  noticed  that  the  giving  of  a  place  to  the  property  of  "  purity"  is  apparently  an 
innovation. 

By  purity  here  is  intended  freedom  from  what  may  properly  be  called  foreign  matter  in 
butter — such  as  butter-milk,  or  caseine.  Butter-milk,  or  even  caseine,  in  excess  in  butter,  is 
objectionable  for  a  double  reason.  It  is  an  adulteration,  and  it  causes  rancidity.  Even  water 
may  be  included  in  this  point,  if  it  be  in  excess,  or  if  it  be  impure.  Siu-ely  there  is  need 
enough  to  take  into  account  this  special  property. 

In  order  to  judge  of  the  purity  of  the  butter,  one  must  take  into  account  the  general 
appeArance,  along  with  a  consideration  of  process  of  vtanufacture  employed.  If  judges,  or 
buyers,  knew  more  of  the  circumstances  attendant  upon  the  manufacture  of  butter,  they 
could  generally  estimate  its  value  more  justly  than  otherwise. 

More  attention  given  by  persons  interested  to  the  facts  of  manufacture,  including  care  and 
feed  of  animals,  management  of  milk,  manipulation  of  cream  and  butter,  character  of  salt, 
water  and  tools  employed,  would  help  greatly  towards  the  solution  of  the  problem  of  improving 
the  dairy  industry. 

Second.   Uniformity  is  another  important  factor  in  the  market.   This  quality  is  necessary: — 

(o)  In  the  Package.  The  practice  common  in  small  dairies  of  packing  different  churmngs 
of  butter  in  a  single  tub,  throws  upon  the  market  a  great  deal  of  butter  which  shows  several 
layers  in  a  package,  and  all  the  layers  more  or  less  different  in  color,  seasoning,  etc.  Even 
where  the  intiinsic  value  of  the  butter  is  not  improved  by  the  quality  of  vmiformity,  the  value 
of  the  butter  in  the  market,  and  sometimes  the  chance  of  a  sale  may  depend  upon  such  quality. 
The  writer  has  in  mind  an  instance  where  an  excellent  dairyman  was  unable  to  fill  a  small 
order,  simply  because  one  layer  in  a  package  had  noc  a  ^ood  color. 

There  are  various  ways  of  overcoming  the  c)  jection  of  lack  of  uniformity.  First,  by 
having  a  large  dairy,  and  packing  a  full  tub  at  ea'^.n  churning.  Second,  by  holding  the  butter 
in  granular  form  until  ^nough  for  a  full  pack  ige  has  been  secured.  Third,  by  such  care  in 
the  process  and  packiuL,  that  the  butter  will  be  as  uniform  as  it  is'  possible  for  different 
chumings  to  be.  Lastly,  by  putting  up  smaller  packages,  as  in  paUs,  &c.,  for  a  near-by 
market. 

(b)  Uniformity  in  the  General  Supply  of  a  dairy  or  a  district  is  also  impoi-tant.  One  of  the 
great  advantages  of  the  factory  system  is  the  fact  that  the  general  supply  is  very  uniform. 
Having  sampled  a  few  tubs,  the  buyer  safely  makes  a  purchase  of  the  whole.  The  sale  is  more 
easily  made  and  better  pr' jes  secured.  Any  satisfaction  which  the  butter  gives  is  helpful  to 
the  marketing  of  future  lots.  If  the  future  lots  possess  the  same  quality  of  uniformity,  the 
demand  begins  to  assume  an  established  character.  Thus  it  is  that  in  the  marketable  value  of 
the  butter  product,  uniformity  becomes  an  important  factor;  the  more  this  quality  extends,  or 
the  more  ground  it  covers  the  more  advantages  there  is  in  it.  It  is  an  advantage  for  every 
dairyman  not  only  to  make  uniform  all  the  butter  of  a  single  season,  but  the  same  quality  the 
next  and  subsequent  seasons. 

More  than  this,  it  is  an  advantage  to  every  daiiyman  to  have  all  the  butter-makers  of  his 
district  to  make  an  article  uniform  in  quality  with  his  own,  so  that  the  whole  butter  of  the 
district  may  be  be  worth  being  sought  out,  j'ear  by  year,  by  rival  purchasers,  all  eager  to 
secure  it. 

Third.  Appearance.  Another  factor  in  market  quality  of  butter  is  appearance,  both  of  the 
butter  itself  and  of  the  package,  or  its  covering  and  surroundings.  The  butter-eater  enjoys 
eating  butter  only  when  ne  believes  it  to  have  been  made  by  cleanly  persons,  in  a  cleanly  way. 
Persons  are  met  who  never  touclT  butter,  because  having  in  some  way  become  disgusted  with  it 
at  some  past  time.    People  will  frequently  judge  by  the  appearance  of  the  butter,  the  manner 
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in  which  it  is  put  up,  whether  or  not  it  is  clean  and  good.  As  it  strikes  the  eye,  so  does  the 
buyer  judge  the  quality.  Certainly  intrinsic  quality  must  support  the  anpearance ;  but  it  is 
equally  true  that  if  api)earance  be  against  butter,  however  good  its  general  quality  otherwise, 
its  market  value  will  be  depreciated. 

Fourth.  Reputation  is  another  important  factor  in  successful  marketing.  It  seems 
strange  that  this  matter  of  reputation  is  not  accounted  of  more  importance.  The  manufacturer 
in  other  lines  is  wiser  in  his  generation  tlian  is  the  butter-maker.  The  piano  manufacturer  is 
careful  to  give  his  piano  a  name  and  to  try  to  build  up  a  reputation  for  himself.  When  he 
makes  a  poor  article,  he  gives  it  the  name  of  some  other  maker,  real  or  fictitious,  so  as  .*"  iohb 
pothing  in  putting  sometliing  inferior  on  the  market.  As  with  the  pianivmaker,  bo  with  the 
cloth,  leather,  implement,  and  other  manufacturer.  If  it  be  policy  with  the  maker  of  goods 
that  are  necessaries  and  will  be  bought,  to  a  large  extent,  even  if  of  poor  quality,  how  much 
more  is  it  ixrficy  for  the  maker  of  butter  which,  being  a  mere  luxury,  will  be  bought,  as  butter, 
almost  only  in  proportion  as  it  is  of  first-rate  quality. 

A  Bad  Reputation  iw  something  to  be  avoided  as  one  would  avoid  a  stain  that  is  hard  to  rub 
-out.  It  is  no  easy  task  sometimes  to  establish  a  good  reputation ;  but  it  is  harder  still  to 
overcome  the  prejudice  to  one's  interests  created  by  a  poor  reputation.  Mr.  Mayer,  at  a 
Western  Convention,  in  1885,  stated  on  the  authority  of  an  agent  whom  he  sent  to  England, 
that  some  of  the  Canadian  butter  put  along  side  of  Danish  butter,  was  the  best  of  the  two,  and 
should  have  sold  for  more  ;  but,  owing  to  a  deserved  prejudice  against  Canadian  butter,  it  sold 
for  less.  Upon  every  Canadian,  then,  who  is  interested  in  the  success  of  the  butter  industry 
of  the  country,  it  is  incumbent  to  do  his  part  to  wipe  out  a  prejudice  due  to  the  past,  it  matters 
not  whether  he  himself  were  in  any  degree  to  blame  for  the  existence  of  such  prejudice. 

On  the  other  hand,  A  Good  Reput&tion  has  an  absolute  money  value.  It  is  said  that  when 
a  valuation  was  made  of  Mr.  Waring's  OaoEN  Farm,  the  good-will  alone  was  estimated  at 
ten  thousand  dollars.  Mr.  Waring  had  been  breeding  Jersey  cattle,  and  making  gilt-ed^ed 
butter,  which  sold  at  one  dollar  per  pound.  Quality  was  necessarily  the  basis  of  the  high 
price  :  but  once  a  reputation  was  established,  the  butter  sold  upon  its  riame.  Customers  who 
tx)ught  the  butter  were  confident  that  it  would  be  good ;  and  those  who  were  buying  live-stock 
trusted  to  get  full  value. 

Mr.  McPherson,  known  as  the  cheese-king  of  Eastern  Ontario,  has  been  a  wonderfully 
«ucce8sful  man  and  has  shown  himself  possessed  of  marked  genius  in  the  establishment  of 
probably  the  largest  dairy  manufacturing  business  in  the  world,  the  character  of  which  is 
unlike  anytliing  that  preceded  it.  Mr.  McPherson  sold  his  cheese  product  at  a  good  price, 
•often  in  advance  of  the  current  price,  and  by  telegraph.  What  alone  enabled  him  to  do  this 
waa  a  reputation. 

Sustaining  Reputation. — Having  once  secured  a  reputation,  which  can  be  done  only  by 
continued,  persistent,  intelligent  effort,  and  honorable  dealing,  it  should  be  guarded  as  the 
apple  of  the  eye.  To  do  this  one  must  keep  up  to  the  standard  always.  If  by  some  mischance 
there  is  defect  in  one's  goods,  send  them  on  nameless,  to  stand  on  their  own  merits,  and  not  on 
the  merits  of  better  goods  that  have  preceded  them.  This  is  a  policy  that  will  pay.  There  is. 
too,  a  better  motive  :  it  is  a  course  that  is  right,  and  one  to  follow  which  for  the  sake  of  right 
will  give  a  man  what  money  cannot  give — self-respect. 

Fifth.  Suiting  the  Market.  It  is  a  cardinal  principle  in  manufacturing  that  the  liking  of 
the  buj^er,  or  the  demand,  shall  control  the  character  of  the  make,  or  the  supply.  It 
is  a  principle  that  holds  good  in  dairy  manufacture  to  a  larger  extent  than  the  practices 
of  dairymen  seem  to  appreciate.  It  is  too  common  a  practice  of  farmers  to  make 
such  butter  as  a  chance  method  happens  to  produce  ;  with  no  thought  whether  it  is  the  kind 
of  butter  which  best  suits  the  consumer  who  happens  to  get  it,  or  whether  it  is  suited  better 
to  some  other  market,  or  whether  it  is  well  suited  to  any  market. 

This  is  not  the  plan  "adopted  by  successful  dairymen.  The  Danes  alwavs  make  an  article 
suited  to  the  re(j|uirements  of  the  market  in  which  they  intend  to  sell,  "they  make  a  butter 
whose  chief  quality  is  long-keeping ;  which  is  intended  for  shipment  to  warm  countries.  It  is 
also  packed  in  a  special  manner,  suited  to  the  requirements  of  the  market.  They  make 
another  butter  that  possesses  less  of  the  quality  of  long-keeping  and  has  a  more  develoi)ed 
flavor  ;  which  is  intended  for  and  suited  to  the  English  market. 

The  French  make  two  kinds  of  butter ;  salted  and  unsalted.  American  salted  butter 
would  not  sell  to  the  Parisians  accustomed  to  unseasoned  butter  ;  and  the  French  unsalted 
butter  would  not  be  appreciated  by  Americans  accustomed  to  butter  more  or  less  seasoned 
with  salt. 

The  success  of  Denmark  and  France  in  the  butter  markets  of  the  world  is  due  among 
other  things  to  this  cardinal  principle.  Want  of  success  of  some  other  countries  is  partly  due 
to  ignoring  that  principle.  Its  claims  are  imperative — every  buyer  will  give  preference  to  the 
thing  that  suits  his  judgment  or  fancy,  with  no  thought  of  anything  else,  unless  it  be  something 
that  also  concerns  himself —price,  and  so  forth. 

There  is  one  (qualification  of  this  principle,  in  its  bearing  upon  dairy  products.  To  a  certain 
extent  the  appetite  and  liking  is  cheated  oy  the  cliaracter  of  the  supply  ;  in  other  words  to  a 
certain  extent  the  taste  of  the  consumer  may  be  educated,  or  his  preferences  modified.  The 
American  does  not  like  unsalted  butter  ;  but  he  can  be  led  to  buy  butter  that  is  light-seasoned, 
and  when  supplied  with  butter  seasoned  less  than  that  to  whicli  he  has  been  accustomed  he 
will  in  time  learn  to  like  it  and  to  give  it  the  preference.  « 

The  lesson  of  all  this  is  plain.    Try  to  make  a  butter  suited  to  the  market  intended ;  and  if 
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Kt'lling  direct  to  consumers,  cautiously  educate  them  up  to  what  is  better  for  themaelves  and 
iitore  profitable  to  mipply. 

The  Difference  in  Butter*,  in  a  market  sense,  is  first  in  the  Seasoning^.  Tlie  only  seasoning 
in  butter  is  that  of  salt.    There  are  three  grades  in  salting: — 

(«)  Unsalted  Butter,  such  as  is  oonsumed  so  extensively  in  Paris.  The  characteristic  of 
this  butter  is  a  delicate  flavor,  which  is  not  hidden  by  any  seaaoning.  It  is  intended  for  a 
near-by  market  and  early  consumption,  and  it  sehs  for  a  high  price. 

(6)  The  next  butter  is  that  Medium  Seasoned.  This  is  butter  salted  to  the  extent  that 
strong  Irrine  would  salt  it,  when  in  the  granular  condition.  Butter,  well-made  and  salted  in 
this  way,  and  not  held  over,  but  placed  instead  upon  a  fairly  quick  market,  ought  to  be 
high  enough  seasoned,  either  for  the  English,  American  or  Canadian  palate.  It  would  not 
please  all  consumers,  but  there  will  be  a  brisk  enough  d;  aiand  for  all  the  flrst-class  butter  of 
this  kind  that  shall  be  supplied  for  some  time,  and  a  good  supply  of  such  butter  would  soon 
educate  the  taste  of  the  consumer  up  to  the  point  of  preference  therefor. 

It  is  to  be  remembered  that  medium-seasoned,  or  in  other  words,  brine-salted  butter, 
should  be  preferably  placed  in  a  somewhat  quick  market.  When  made  at  its  beet,  however, 
and  kept  under  favorable  conditions,  it  will  stand  keeping,  if  necessary. 

(c)  Hig^h-Seusoned  butter  is  that  which  has  been  salted  by  the  addition  of  dry  salt  to  the 
strength  of  the  brine  salting;  or  it  may  be  butter  which  has  been  altogether  dry  salted. 
Butter  salted  J  of  an  ounce  to  the  pound  and  over,  or  5  per  cent,  and  upwards,  may  be  said  to- 
be  high-seasoned.  Butter  made  in  Canada  and  the  United  States  in  summer,  and  packed  for 
winter  use,  or  for  export,  is  generally  hi^h  seasoned.  There  are  many  consumers  wno,  having 
been  long  accustomed  to  such  butter,  give  it  the  preference  even  when  it  is  freshly  made. 
The  too  common  habit  of  gathering  butter  into  large  lumps,  and  enclosing  in  it  an  excess  of 
butter-milk  and  cheesy  matter,  has  made  such  high  seasoning  somewhat  necessary.  By  the 
adoption  of  the  improved  system,  and  the  gradual  education  of  the  consumer,  high  seasoning 
may  and  should  become  a  thing  of  the  past! 

The  difference  in  butter,  lies  secondly.  In  the  Flavor.  The  flavor  of  butter  is  something 
which  is  under  the  control  of  the  butter-maker.  It  is  possible  to  have  a  butter  with  a  low 
flavor,  or  with  a  flavor  that  develops  slowly,  or  one  with  a  high  flavor. 

(a)  A  Low  Flavor.  There  are  two  theories  regarding  the  cause  of  development  of  flavor 
in  butter.  One  regards  this  development  as  due  to  the  changes  in  the  Imtter,  which  are  of  the 
nature  of  decomposition ;  and  the  other  regards  it  as  due  to  oxidation,  or  to  the  influence  of  the- 
air.  The  practical  character  of  this  Manual  forbids  giving  more  attention  to  theory  than  is 
necessary  m  order  to  arrive  at  a  right  practice.  It  is  enough  for  the  present  for  us  to  know 
that  the  practice  is  the  same,  whatever  may  be  the  right  theory.  We  know  that  flavor  in 
butter  has  to  be  developed,  that  development*  rpgittres  time,  that  development  is  very  rapid  in 
milk  and  comparatively  slow  in  butter,  that  exposure  to  the  air  is  of  advantage  for  milk  and 
not  so  for  butter,  and  that  development  may  be  hastened  or  retarded.  Wo  know,  too,  that 
Awhile  development  of  flavor  is  under  partial  control,  it  cannot  be  wholly  arrested  ;  it  will  go- 
on constantly. 

Having  in  mind  these  facts,  we  may  find  a  simple  Rule  that  will  guide  us.  Ftumish  a 
butter  which  will  have  a  flavor  developed  at  the  probable  time  of  consumption  to  suit  the 
taste  of  the  consumer.  Butter  not  intended  for  immediate  consumption  must  have  a  low- 
flavor,  and  one  that  will  develop  sloivly.  Such  a  butter  will  have  a  lon^-keepin^  quality,  and 
will  better  satisfy  the  taste  that  is  dependent  upon  a  distant  market  for  its  supplies.  The  mild 
flavor  of  such  butter  will  be  much  preferred  to  the  over-developed,  strong  flavor,  and,  perhaps, 
rancid  taste  of  a  higher-flavored,  shorter-lived  butter. 

(b)  A  High  Flavor.  The  butter  whose  flavor  develops  slowly,  would  be  comparatively 
tasteless  to  the  consumer  of  butter  in  butter-producing  countries  where  supplies  are  constant, 
and  where  consumption  follows  production  more  closely  than  it  does  in  some  foreign  markets. 
The  eating  of  such  butter  has  educated  the  taste  for  it,  and,  there  being  less  need  for 
keeping  quality,  such  quality  is  sacrificed  to  a  more  quickly  developed  flavor. 

How  to  Control  Flavor.  The  Danish  practice  affords  perhaps  the  Ixjst  illustration  of  the 
means  of  controlling  development  of  flavor.  Cream  is  churned  immediately  after  it  is 
separated  from  milk  that  has  been  kept  at  so  low  a  temperature,  and  set  so  short  a  time, 
that  both  milk  and  cream  are  still  sweet.  The  result  is  a  butter  less  in  quantity  but  of 
extremely  delicate  flavor,  and  of  good  keeping  and  shipping  quality,  and  mad"  for  that  branch 
of  export  trade  which  demands  it  and  will  pay  for  it. 

Where  the  Danes  want  a  butter  that  will  possess  a  high  flavor  when  it  is  fresh,  or  one  that 
will  suit  either  the  home  or  the  English  market,  the  cream  is  allowed  to  stand  34  hours  and  to- 
become  slightly  sour.  Thus  it  is  that  the  development  of  flavor  is  controlled  by  controlling  the 
changes  in  the  milk  and  cream  before  churning.  This  is  because  of  the  fact  that  the  develop- 
ment or  change  Is  very  rapid  in  the  milk  or  cream,  and  comparatively  slow  in  the  butter ; 
the  rapidity  of  change  m  both  cases  being  affected  by  the  care  of  the  milk,  and  the  method  of 
manufacturing  the  butter. 

There  are  other  ways  which  will  suggest  themselves  to  the  butter-maker,  in  which  the 
wants  of  the  market  may  be  suited,  to  the  advantage  of  all. 

Sixth.  Quantity  of  Product.  Here  we  have  another  important  factor  in  marketing;  and 
the  more  distant  the  market  the  more  important  this  factor  becomes.  Other  things  being 
equal,  the  larger  the  quantity  produced  the  better  the  chance  of  selling  easily  and  well.    One 
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■of  the  principal  aiivantaxoH  over  private  dairieH  of  the  factory  Hystem  is  due  to  this  factor. 
7 lie  larger  the  (juantity,  the  lijfhter  the  cost  of  hivniiliiij<  antl  the  Iwtter  the  chance  of  sale. 
"\  '^hen  the  immediate  local  deiiuuid  for  butter  m  insutticient  to  alworb  one'H  whole  imiduction. 
le  wing  a  HUrpluH  for  which  a  more  dintant  market  w  reiiuireil.  it  becomes  an  object  to  the 
dairyman  to  increase  the  (luantity  available  for  such  distant  market. 

It  is  an  advantage,  then,  to  have  whole  districts  »given  u]-  to  certam  hnes  of  dau-y 
production  ;  whether  by  the  adotjtitm  of  co-operative  or  factory  system,  or  by  the  farmers  of 
the  district  making  somewhat  of  a  specialty  of  a  particular  line  of  production.  Under  certam 
•circumstanccB,  tlum.  the  dairyman  may  welcome  and  encourage  neighbours  to  follow  him  m 
his  s|)ecial  line  of  protluctitm.  This  advantage  holds  good  especially  in  the  production  of 
staple  goods,  for  a  more  or  less  distant  market,  where  the  demand  is  large  enough  to  more 
tlian  cover  the  whole  production  of  one's  district  or  locality. 

There  are,  however,  circumstances  under  which  it  will  be  wiser  for  the  dairyman  to  follow 
an  opjiosite  course.  There  are  times  when  there  is  an  over-nroiluction,  and  when  prices  are 
unprofitably  low.  Under  such  circumstances,  the  intelligent  dairyman  will,  sometimes,  find  it 
to  his  interest  to  launch  out  into  some  line  of  i»roduction  in  which  his  neiglilnns  are  not  generally 
engaged.  Probably  there  has  never  lacked  some  opiK)rtunity  to  do  this.  The  opj)ortunity  always 
exists,  and  it  is  only  required  that  the  dairyman  have  discernment  and  judgment  to  see  and 
embrace  it.  For  instance,  there  has  not  often  been  a  full  supply  of  fresh-made  butter  in 
winter.  An  increased  supply  would  serve  only  to  create  a  stronger  demand,  even  at  high 
prices.  For  a  few  farmers  to  engage  in  winter  dairying  is  to  relieve  the  summer  market,  to 
increase  the  aggregate  con8umi)tion,  and  to  stiffen  i)rices. 

Connection  Between  Consumer  and  Producer.  There  is  nothing  in  marketing  butter  of 
more  importance  tlian  k(!eping  up  such  connection.  If  all  the  buttta-  were  equally  good,  this 
would  l>e  of  little  or  no  importance ;  but  where  cpiality  is  everything,  as  it  is  in  butter,  and 
when  there  is  so  wide  a  difference  in  quality  as  there  is  to  be  found  in  butter,  the  connection  is 
of  Hi3t  importance.  The  consumer,  or  the  buyer  who  supplies  him,  should  know  and  be  able 
to  find  the  maker  of  the  l)utter.  Otherwise,  the  maker  of  the  best  quality  obtains  the  average 
reputation,  which  is  lower  than  he  deserves  ;  while  the  maker  of  a  ^)oor  article  profits  in  that 
the  average  reputation  is  higher  than  he  deserves.  If  the  proportion  of  Imd  butter  to  good 
butter  lie  large,  the  injustice  is  still  greater.  One  good  tub  of  butter  in  ten  will  not  raise  the 
general  reimtation  in  any  appreciable  degree.  r,o  bring  any  measure  of  justice  to  the  maker  of 
that  one  good  tub.  When  the  disparity  is  in  so  large  proportion  even  tiie  maker  of  the  poor 
butter  does  not  seem  to  profit  by  his  neighbour's  loss. 

The  only  remedy  for  this  is  to  have  the  connection  maintained  between  maker  and  buyer> 
or  consumer.  When  the  consumer  buys  butter  that  he  does  not  like  he  will  be  careful  to  ouy 
no  more.  But  when  the  consumer  finds  upon  Ids  table  a  choice  article  he  will  be  likeh'  to  rest 
satisfied  only  when  he  has  gone  to  the  source  of.it  a»d  secured  a  continued  supply.  This  will 
really  benefit  all  parties  concerned.  It  is  annoying  to  the  consumer  to  go  to  his  grocer  for 
"  More  butter  like  the  last,"  and  l)e  given  another  and  inferior  quality.  To  give  him  the  best, 
and  as  much  of  it  as  he  likes,  is  to  make  him  a  l)etter  satisfied  customer  and  a  larger  customer. 
The  maker  of  good  butter  will  get  more  nearly  what  his  butter  is  worth,  and  profit  by  and 
enjoy  a  well-earned  reputation.  The  maker  of  poor  butter  will  get  at  least  his  due ;  and  the 
poor  satisfaction  that  he  will  find  in  a  slim  reputation ;  and  slimmer  profits  will,  perhaps, 
induce  him  to  adopt  the  best  remedy — better  methods  and  an  improvement  in  quality. 

Sell  direct  to  consumers,  if  near  by  ;  otherwise  sell  only  to  a  resixmsible  and  reliable  flrm> 
and  upon  condition  that  the  butter  shall  go  into  the  market  not  lumjied  in  with  a  lot  of  inferior 
stuff,  out  with  a  chance  to  stand  upcm  its  merits.  Let  it  not  be  sold  as  a  job  lot,  but  to  fill  an 
order  tKat  may  be  reiieated,  supplying  to-day  a  market  that  may  to-morrow  have  a  further 
supply  of  just  as  good  as  what  preceded  it.  Let  the  butter-malcer  ask  his  agent,  the  butter- 
dealer,  to  stand  responsible  for  the  quality  of  the  shipment,  the  maker  engaging  upon  his  part 
to  stand  by  the  dealer. 

In  order  to  keep  up  such  connection,  the  butter-maker  should  put  his  Brand  ujjon  all  his 
goods  in  such  a  manner  that  the  buyer  can  trace  back  to  the  maker  when  wanting  further 
supplies. 

It  will  always  be  an  advantage  for  makers  of  good  butter  to  adopt  a  pleasing  name  for 
their  dairy  ;  and  in  addition,  ^jerhaps.  a  particular  style  of  package ;  or,  in  putting  up  butter  in 
table  sliapes,  to  adopt  a  particular  shape,  or  some  emblem  for  the  prints.  In  time  one  will 
have  a  Trade-Mark  which  will  have  a  value  in  itself.  As  one  increases  his  reputation,  his 
brand,  or  trade-mark,  will  become  of  greater  value. 

When  there  is  risk  of  the  trade-mark  being  imitated,  or,  to  use  plainer  language,  being 
stolen,  one  may  secure  his  projjerty  by  Registration,  in  the  way  provided  by  Government,  and 
involving  very  slight  exjiense. 

Where  a  whole  district  is  engaged  in  supplying  the  same  market,  and  the  quality  of  the 
whole  make  is  good,  there  would  be  an  advantage  in  combining  to  make  choice  of  a  brand  tliat 
would  distinguish  from  all  other  butter  the  butter  sui)plied  in  that  district. 

To  lead  up  to  this  point,  a  few  of  the  l>est  butfer-makers  might  unite,  and  take  in  others, 
as  fast  as  these  others  would  improve  their  methods  and  the  quality  of  their  make. 

This  is  a  sort  of  cooperative  work  that  would  be  especially  advantageous  where  other 
cooperative  systems,  such  as  creameries,  factories,  etc..  have  not  yet  been  established. 

To  carry  out  the  idea  still  further,  a  National  Brand  might  be  adopted,  and  all  butter  to  be 
exported  be  inspected  and  graded.    Tlus  would  be  a  double  protection.     First,  it  would  protect 
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national  intereots.  It  Bonietimes  hapia'ns  timt  unHcrupulouH  tradorH  in  neiglil)oring  countrieH 
palm  off  inferior  k(M)(1h  under  the  name  of  tlie  neighlM>r.  It  iH  done  HometimoH  to  get  rid  of 
|K>or  Ht(K-k  witliout  injury  to  home  reputation  ;  and  HometimeH  to  get  the  advantage  of  a  foreign 
reputation.  A  national  lirand  would  avoid  tliiu  riHk,  and  would  doubtless  Iks  of  inwitive  benent 
in  other  ways. 

Hecondly,  it  would  be  a  justice  due  to  the  makers  of  Hrst-class  Initter,  who  suffer  from  the 
general  bad  reputation  of  the  coimtry,  for  they  would  not  so  suffer  if  butter  were  graded  and  the 
lH>Ht  brands  were  kept  separate,  in  a  way  to  establish  a  reputation  at  least  for  the  lH>st  brands. 

Eighth.  Holding  Butter.  There  are  more  than  the  Seven  Reaaoni  which  follow  why 
butter  should  be  sold  as  s<H)n  as  made. 

1.  Because  dairy  goods  are  at  their  best  v/\\enJi>'Ht  made.  The  exception  to  this  statement 
is  a  very  light  one ;  it  is  wliere  butter  is  made  with  nnri()ened  cream.  Of  the  ordinary 
butter  of  the  country  it  may  be  said  that  instead  of  improving,  it  deteriorates  by  Inking  kept. 
The  very  choicent  samples  of  butter  have  the  largest  projKJrtion  of  the  8t)ft  fats  which  are  more 
easily  digested,  and  possess  the  Hnest  Havor,  and  are  the  shortest-lived.  The  hard  butters  have 
an  excess  of  the  hard  fat,  called  stearine,  which  depreciates  the  (juality. 

2.  Because  the  sale  of  dairy  gocxls  as  fast  as  made,  will  increase  consumption,  the 
reputation  of  the  makei-H,  and  the  ^;nce«. 

3.  Because  holding  dairy  gotxls  turns  the  trade  into  other  channeln,  and  gives  the 
whole  advantage  to  the  comi)etitor,  who  places  his  goods  on  the  market  as  fast  as  they  are 
made. 

4.  Because  it  is  the  practice  of  the  most  successful  dairymen  everywhere  to  place 
their  goods  at  once  on  the  market. 

In  the  Boston  and  otlier  large  American  markets  it  is  stated  tliat  most  of  the  high-priced 
pnxluce  is  sold  within  a  week  of  its  manufacture.  The  French  send  their  butter  to  the 
English  market  within  a  week,  the  Germans  within  ten  days,  and  the  Danes  within  two  weeks 
after  it  is  made, 

5.  Because,  butter-makers  who  export  butter  are,  at  the  best,  at  a  disadvantage  with 
competitors  who  are  neanr  the  market ;  and  the  practice  of  delaying  »liii)ment  simply  in- 
creases that  disadvantage. 

6.  Because  whatever  is  gained  by  rise  in  pi'ice  is  lost  in  some  other  way.  When  there 
is  a  rise  in  price  it  is  confined  generally  to  the  freshest  and  finest  jiarcels,  and  doe«  not  often 
benefit  the  stale  lots.  If  one  does  gain  m  some  special  instance,  it  is  likely  that  such  gain  is 
more  than  offset  by  the  loss  ui)on  other  occasions. 

7.  The  holding  of  butter  by  makers  helps  to  make  the  butter  trade  speculative,  by 
introducing  the  factor  of  uncertainty  as  to  the  extent  of  supply. 

The  policy  of  quick  disposal  of  butter  is  one  not  alone  for  the  maker  but  for  the  dealer. 
The  speculative  tendency,  wherever  it  exists,  is  hurtful  to  the  general  interests,  and  the  butter- 
maker  should  condemn  it  by  his  own  example,  and  by  any  influence  he  can  bring  to  l)ear  upon 
the  dealer. 

Make  a  butter  that  will  keep,  for  there  may  be  a  lull  in  the  demand,  and  butter  lx>  not 
salable  ;  but  when  the  market  has  fairly  oiiened,  do  not  hold  for  a  rise.  The  non-speculative 
policy  is  the  wisest  policy  for  the  producer,  especially,  of  dairy  goods. 

Ninth.  The  Trade  Problem.  Perhaps  no  one  thing  has  stood  more  in  the  way  of  improving 
the  butter  product  of  Canada  than  the  system  of  buying  carried  on  by  local  traders. 

The  first  evil  is  the  fact  that  everything  was  bought  that  was  offered — good  or  bad — and 
the  same  price  was  paid  everybody,  without  regard  to  cjuality.  The  effect  was  to  discourage 
a  disposition  on  the  part  of  many  makers  to  improve  their  make. 

The  next  evil  was  the  lumping  together  of  all  sorts,  without  regard  to  color,  salting,  or 
other  quality,  leaving  it  standing,  perhaps,  in  a  cellar  or  room  filled  with  strong  flavors  from 
tobacco  to  coal  oil,  and  then  shipping  it  badly  packed  to  sicken  the  market  and  eat  one's  own 
proflts. 

This  state  of  things  has  been  mending  and  will  mend  still  further.  Thanks  to  the  better 
understanding  of  the  dairy  question  than  heretofore  existed,  it  is  now  less  difficult  for  the 
8tore-keej)er  to  discriminate  in  buying  butter ;  and  he  may  pay  according  to  quality. 

It  is  now  no  difficult  task  for  the  store-keeper  to  improve  his  system  of  packing.  On 
receipt  of  butter  lie  may  have  it  put  into  a  cool  cellar  by  itself,  and  v-^ll  covered  with  saturated 
brine.  Every  day  or  two  he  may  take  a  little  pains  in  classifying,  the  different  lots,  having 
special  regard  to  bringing  like  colors  together,  where  the  parcels  assimilate  fully  in  other 
respects. 

He  may  now.  by  the  use  of  a  butter-worker,  re- work  this  butter,  color  it,  if  need  lie.  and 
then  pack  it  properly  and  sliip  it  for  immediate  sale,  to  be  .sold  on  its  nio'its,  as  store-packetl 
butter. 

The  changes  taking  place  in  dairy  practice  are  leading  to  a  correction  of  this  old  and 
objectionable  system  of  store  trading  in  butter.  The  establishment  of  creameries,  the  increase 
in  the  size  of  dairies,  the  specializing  of  the  industry  of  butter  manufacture, — all  are  doing  g(Xj(l 
work.  Enterprising  traders  have  it  in  their  power  to  improve  materially  the  state  of  things, 
and  circumstances  are  now  very  faA'orable  to  any  effort  they  may  make  either  in  establishing 
creameries,  or  in  educating  their  customers  to  a  better  practice. 

Tenth,  A  Trade  System  is  another  very  imi>ort ant  factor  in  marketing.  In  the  improve- 
ment of  the  dairy  industry  in  Denmark  much  credit  is  given,  and  justly,  to  the  improved  method 
of  manufacture  :  but  too  little  account  is  made  of  the  fact  that  the  trade  system  also  has  been 
improved. 
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HavH  Mr. 
niidtirt'iiuMi. 


IndwHl.  mich  iinprovi'im-nt  Ih  colni'lilont  with  MUTPfw  in  (IciryiiiK  ovi'i-ywlu'n-, 
LrmK  :  "TIh'  Frencli  farnit'iH  owe  nmili  of  tlu-ir  cxtcnihMl  trmlc  to  tli»'  HyHtciu  nt  i 
TlifHf  iMTMonM  viHit  thf  iimrkft  and  |nir<ham'  the  IwHt  Hainpli-M  of  huttor,  which  arc  made  up  in 
HinKlo  lunijm,  tiu-  whole  niakiriK  of  the  week."  In  Ih-ninark  the  lar^e  paekinK-hoiiHeH  an<l 
HhipiKTM  niaku  the  very  nuwt  of  the  Hitiuition,  in  Moiue  liiwh  oven  to  an  overHight  of  the 
uianiifat'ture. 

The  lack  of  a  syHteni  in  the  trade  in  EnRland  is  referred  to  hy  Mr.  I-onj?  an  followH  : "  Even  if 
the  priMluction  of  hutt»'r  were  at  once  doiibleil.  we  fear  that  iniportM  would  receive  bit  u  very 
sliKht  check,  owing  to  the  entire  tibsfurv  of  tiut/  Kustcm  of  hrinRinK  HritiHh  butter  nito  tlu' 
(BritiHh)  market !  Until  we  have  a  HVHtetii  under  which  dealerH  are  enabled  to  purchaH»>  farm 
buiter  en  yroH  and  place  it  in  our  chief  inarketH,  British  produeen*  of  the  l)eHt  article  will  not 
obtain  r<>iuly  Hale  at  remunerative  prices. " 

Such  a  statement  as  the  above  would  hanllv  Iw  credible  coming  from  a  U-nHer  authority  ; 
but  the  experience  of  many  a  butter-maker  will  enable  him  to  see  how  iKWHible  it  is  to  make  a 
gcxxl  article  and  l)e  paid  n«»  better  than  a  neighlM)r  who  niakew  a  |HK)r  article  ;  and  all  due  to 
the  lack  t)f  a  trade  system. 

It  is  in  the  power  of  every  progressive  dairyman  to  help  to  supply  this  lack,  where  it 
exists,  hy  making  a  gfMKl  article  and  seeking  a  market  which  appre<'iates  ({uality.  Every 
butter-buyer  will  find  it  to  his  interest  to  move  forward  in  this  line.  The  imnressive  statement 
by  Mr.  Long,  above  quoted,  will  help  to  justify  the  imi)ortance  attachtnl  in  this  Manual  to  the 
trade  branch  of  dairy  practice. 

Elet-entk.  Low  Prices  are  something  to  which  every  dairyman  haa  a  legitimate  aversion. 
While  low  prices  are  not  to  be  welconietl,  they  may  m  regarded  as  not  wholly  evil.  The 
cheapening  of  such  luxuries  as  dairy  pnxlucts  can  tend  only  to  increaseil  consumittion. 

It  is  in  place  here  to  caution  the  dairyman  against  changing  his  line  of  manufacture  by 
reiison  ot  low  prices.  There  is  a  temjjtation  among  producers  to  chanj^e  from  one  branch  of 
pr(xluction  to  another,  because  the  prices  of  one's  own  line  are  low.  For  instance,  when  cheese 
sells  high,  and  butter  low,  there  is  an  inclination  to  change  from  butter  to  cheese.  It  is  not 
wise  to  do  this,  for  the  chances  are  that  in  the  following  season  the  conditions  will  be  reversed. 
It  is  wiser  to  follow  pretty  evenly  the  tenor  of  one's  way.  To  change  often  is  to  follow  in  the 
track  of  the  advantage,  and  always  be  just  behind  ;  to  remain  in  one's  place  is  to  get  the  full 
benefit  of  the  reaction  which  is  almost  sure  to  follow. 

When  low  prices  are  due  to  an  over-protluction,  however,  it  may  be  well  to  look  about  for 
some  other  line  of  production  that  has  not  been  taken  up,  and  so  relieve  one's  self  and  the 
general  producer. 

Tivelfth.  Storagfe.  Butter  cannot  b»;  handled  in  any  considerable  quantities  without  suitable 
arrangements  for  storage.  A  cellar  with  a  brick  or  stone  wall,  with  a  cement  floor,  will  be  an 
excellent  place  to  store  butter.  The  tubs  should  stand  at  least  u  foot  higher  than  the  floor. 
The  place  should  be  well  aired,  neither  too  dry  nor  too  wet,  and,  of  course,  scrupulously 
clean,  and  free  from  odors.  A  box  of  Hnie  should  be  kept  on  the  floor  to  absorb  the  damp  air, 
and  the  lime  should  be  renewed  from  time  to  time 

In  storing  butter,  see  that  the  butter  is  in  the  right  condition  when  first  laid  in,  and  examine 
it  from  time  to  time.  Any  faulty  brine  should  be  turned  off  and  gotxl  brine  substituted.  One 
should  have  on  hand,  for  use  when  wanted,  a  good  brine-holder,  containing  a  supply  of  brine, 
preferably  made  from  boiled  water,  in  which  there  may  be  a  light  proportion  of  saltpetre  and 
sugar. 

Tliirteenth.  The  Home  Market.  Too  often  the  home  market  is  neglected.  There  is  a 
field  in  home  supitly  that  would  be  j  rofitable  working  for  thousands  of  dairymen.  The  home 
market  is  a  quicls  market;  in  supplying  it  one  may  get  nearer  to  the  consumer,  be  less 
dependent  upon  middlemen,  suffer  less  from  im{)erfection8  of  one's  neighbors,  and  so  get  fairer 
remuneration  for  one's  labor.  A  foreign  market  is  to  be  desired;  but  not  at  the  expense  of  a 
home  market.  Every  butter-maker  who  can  cultivate  profitably  a  near-by  demand  will  be 
wise  to  do  so. 

Fourteenth.  Export  Market.  The  first  market  in  the  world  is  that  of  Great  Britain.  All 
dairying  countries  are  striving  for  a  foothold  in  that  market.  Continental  countries  have  an 
advax;tage  over  Canada  or  the  United  States,  because  of  nearness.  They  have  an  advantage, 
too,  in  v<ome  cases,  because  of  having  already  a  foothold  in  certain  lines  of  supplv.  America 
has  an  ai3vantage  in  her  cheap  lands,  and  in  the  greater  aptitude  of  the  jieople  m  ilevising  new 
methmls  cr  making  quick  advance.  This  latter  advantage  has  told  well  in  the  i)roduction  and 
shipment  of  cheese  ;  it  has  done  nothing  to  its  credit  in  the  production  of  butter. 

There  is  a  profitable  market  in  tropical  climates  that  has  been  monopolized  by  Europeans. 
Though  not  a  very  extensive  market  as  yet,  it  is  doubtless  capable  of  considerable  development 
and  oi)ens  a  fii'e  field  for  enterprise.  This  market  is  supplied  with  butter  put  up  in  sealed  tin 
packages. 

Fifteenth.  What  to  do  with  Strong^-Scented  Butter.  Unfortunately,  there  is  sometimes 
in  the  market,  buvter  which  it  were  belter  to  work  over  than  to  sell  aa  it  is.  To  improve  such 
butter  :  Add  to  a  pail  of  cold  water  about  half  a  pound  salt,  and  two  ounces  each  of  saltpetre 
and  sugar.  Slice  bitter  in  this  water,  to  stand  therein  some  hours.  Pour  off,  and  add  fresh 
water,  stirring  the  butter  well  about.  Having  removed  the  strong  taste  of  the  butter,  and 
freshened  it,  press  ai\d  salt  it,  using  salt,  saltpetre  and  sugar,  in  above  proportions.  Assort  and 
add  coloring  when  necessary. 
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t'irnt.  The  dairy  Hhould  have  an  Excluaive  Character.  Dairy  PnHluctH  are  very  arist<KTatlcj 
they  are  so  eiiHily  contamiiiateil,  by  (WM<M'iation  with  their  more  common  neighlM)r8  that  the  only 
way  they  can  preserve  their  luxurious  iiimlity  is  to  be  kept  ap.trt,  when  in  court  dress,  from 
every-day  asHiH-iatioii  with  their  more  plebiiin  neighbors.  So  it  is  that  they  do  not  tind  acongenial 
home  in  every  ordinary  vegetable  cellar,  cook-nHim,  pantry,  &c.  Ho  it  is  that  they  s«'em  rn'tter 
to  preserve  their  high  caste  and  tine  ({uality  only  in  a  home  by  themselves,  if  not  out  (#  sight, 
at  teast  out  of  smell  of  less  delicate  individualities.  Yes,  it  is  the  birth-right  of  Mother  Milk  to 
have  a  lioim'  of  her  own  for  self  and  family. 

Second.  Place  Adapted.  In  humble  circumstances,  the  dairy  family  can  put  nii  with  very 
nuHlest  apartmentM.  Tliey  have  been  known  to  grow  and  flourish  in  an  undergroumi  home,  and 
come  out  with  a  color  and  freshness,  ami  an  odor,  that  vied  with  the  <mt-d(M)r  children  of 
nature's  own  sunshine.     That  underground  home  was  the  Houae  Cellar  I 

lUit  there  are  cellars,  and  cellars.  The  meaning  of  cellar  is  a  r(M>m  in  the  ground  under  a 
house  ;  the  variety  covers  a  range  all  the  way  from  a  hole  to  a  cave,  from  a  room  to  a  cell. 
Excei)t  at  their  liest,  the  ordinary  house-cellar  is  a  |K)or  shift  for  (•inwenience  or  purjtoae. 

Think  of  them — with  their  stumble  down,  twist-about,  dingey-dark  stairways,  whose  sole 
merit,  at  a  flrst  sight  is  to  nrepare  one  for  worse  to  come, — a  p<M)r  virtue,  and  one  which  the 
p<Mut«HHor  sometimes  forfeits  l)y  leading  one  straightway  to  something  even  worse  than  it  had 
prepared  one  for ! 

Convenience  !  8uch  stairways  might  do  for  a  garret-room,  to  be  entennl  cmly  when  one  haB 
l)een  inspireil  to  put  some  useless  thing  out  of  sight — nevt>r  wiHi  the  hojH'  of  flnding  anything  ; 
but  what  is  to  Ih'  thought  of  them  for  an  every-day,  every-hour  journey  for  dear  over- 
worktHl,  over-worried  life-mate,  with  her  handfuls  and  imilfuls,  of  slipping  kinds  and  slopping 
sorts ! 

One  of  the  l)eHt  kept  cellars  the  writer  has  seen — a  purely  dairy  cellar — liad  steep,  dark 
steps,  and  a  trap-door!  Yet  the  dairy  W(mian  wivs  cme  of  the  favored  among  women,  for  her 
husband  was  a  kintl  man,  wl»o  t(K)k  pleasure  in  the  comfort  of  his  wife  :  and  the  man  was  cme 
of  the  fortunate  among  men,  for  he  had  a  cheerful  help-i-  ft  whose  excellent  housekeeping 
talents  were  capfH'd  by  a  fine  skill  in  butter-making.  Tli  larger,  or  vegetable  cellar,  though 
it  was  used  less  frequently  than  the  dairy  cellar,  in  suinmer  at  least,  was  provided  with  an 
easy  d<K)r  entrance.  Neither  man  nor  wife  seemed  tt»  realize  the  inconvenience  to  which  an 
ugly  trap  iloor  subjected  them. 

The  writer  has  seen  one  cellar  stairway  that  seemed  all  that  t'ould  be  desired.  It  was  wide,  and 
straight,  witli  low  stej  s.  It  had  a  riMimy  landing  at  the  top,  and  free  fiH)t-r<Mmi  at  the  bottom, 
within  the  »'asy  d(M>r  which  oiH'ned  to  it  from  the  iipjter  rooms.  •  The  steps  were  just  high 
enough  and  broad  enough  to  make  it  like  climbing  a  gentle  slope  to  go  up  them.  Tliey  were 
not  adapted  for  office  stairs  for  hurried  men  and  leaping  office  boys  ;  but  they  were  in  place  in 
a  cellar,  and  a  valued  trcjisure  for  ijiiiet,  tired  mother,  and  well  suited  to  even  the  light-stepping 
girls. 

To  provide  a  i)roper  stairway  for  the  house  cellar  would  be  an  easy  charity,  or  love, 
to  hi<le  a  good  many  masculine  sins ;  and  full  availment  of  the  opportunity  would  make  a 
pretty  general  tearing  down  and  buildintf  up  throughout  the  land.  Shame  men  !  Let  the  rainy 
or  idle  days  for  some  time  to  come,  witness  not  a  little  amateur  architectural  employment 
among  the  men,  the  good  wives  l)eing  chief  advisers.  The  front  door?  ^i !  yes,  come  to  think, 
it  does  need  a  little  tixing  up.  But  let  it  wait ;  a  well  wife,  and  aJituesH  of  things  intiide,  will 
do  not  a  little  to  make  up  for  some  roughness  in  outside  apj)earance. 

A  great  convenience  to  a  house-cellar  would  be  an  ontmtle  entrance.  Carrying  milk  to  and 
from  the  cellar  through  the  kitchen  is  a  useless  labor  and  annoyance  that  may  be  avoided  with 
little  cost. 

Space  will  not  allow  full  treatment  of  all  the  inconveniences  asstK'iated  with  the  typical 
cellar.     How  about  the pnrpoHe  the  cellar  is  intended  to  serve? 

Cellars  should  be  coot.  Well,  are  they  not  C(X)1?  On  a  summer  day  when  we  are 
sweltering  under  a  hot  sun.  or  sweating  in  close  up|)er  rtHims,  the  very  thought  of  a  c<x)l,  daiii]) 
cellar  gives  (me  a  slight  crawl  of  a  chill  that  is  ijuite  pleasant.  We  enjoy  the  thought  even 
more  than  the  reality;  for  many  a  preciims  home-body,  heated  and  flushed  from  the  fire  of  a 
kitchen,  must  needs  stay  so  long  in  the  cellar,  standing  on  its  cold  damp  floi>r,  that  she  finds 
a  reality  of  chill  that  means  a  '•  death-a-cold !" 

How  long  will  it  be  till  some  change  come  over  the  character  of  the  cellars  under  the 
dwellings— the  places  for  storing  meats,  vegetables,  fruits,  oil,  milk,  butter,  traps  ;  growing 
bacteria,  nianufatituring  typhoids,  domiciling  rats ; — a  sort  of  underground  magazine  con- 
stantly menacing  that  blessed  Christian  institution  which  is  right  overhead — the  dearest  spot 
on  earth  to  you  and  me — Home ! 

Tlie  exclamation  points  that  force  themselves  to  appear  in  a  treatment  of  this  subject  are 
so  many  as  to  offend  against  refined  literary  taste  ;  nut  the  offence  is  not  to  be  compared  to 
the  offence  against  our  intelligence  and  humanity  that  lurks  in  the  average  cellar ! 

The  questions  of  Sanitation  and  Profitable  Dairying  is  perhaps  nowhere  more  intimately 
associated  than  in  this  cellar  question.     Tills  is  so  true  that  the  writer  needs  to  make  no 
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excu3f>  for  presenting  two  striking  pictures  that  were  drawn  from  real  life,  by  Prof.  R.  C. 
Kedzie.    Reader  look  on  these  two  pictures;  first  on  the  one  and  then  on  the  other:— 

A  Bright  Picture.— "Two  brothers  in  Vermont,  of  strong  and  vigorous  stock,  and  giving 
equal  promise  of  a  long  and  active  life,  married  wiveti  corresponding  in  promise  of  future 
activity.  They  had  both  chosen  the  healtaiest  of  all  callings- iarming.  One  of  the  brothers 
built  his  house  in  an  open  and  sunny  spot  where  the  soil  and  subsoil  were  dry;  shade  trees  and 
embowering  plants  had  a  hard  time  of  it,  but  the  cellar  was  dr>  enougli  for  a  powder 
magazine.  The  house  in  all  its  parts  was  free  from  everv  trace  of  dampness  and  mold;  there 
was  a  crisp  and  elastic  feel  in  the  air  of  the  d'  'filing:  the  farmer  and  all  his  family  had  that 
vigorous  elasticity  tliat  reminds  one  of  the  spring  ".nd  strength  of  steol;  health  and  sprightly 
vigor  were  the  rule  and  sickness  the  rare  exreptiv.n.  Tlie  farmer  and  his  wife,  though  past 
three-score,  have  yet  the  look  and  vigor  of  middle  life." 

A  Dark  Picture.— "Tiie  other  brother  built  his  house  in  a  beautiful  shady  nook  where 
the  trees  seemed  to  stretdi  their  protecting  arms  in  benediction  over  the  modest  home. 
Springs  fed  by  the  reighboring  hills  burst  forth  near  his  house,  and  others  by  his  barns;  his 
yard  was  always  green  even  in  dryest  time,  fo'-  the  life  blood  of  the  hills  seemed  to  burst  out 
all  about  him  in  springs  and  tiny  rivulets.  But  the  giouiid  was  always  wet,  the  cellar  never 
dry,  the  wallj  of  the  room  often  had  a  clammy  feel,  the  clothes  mildewed  in  the  closets,  and 
the  bread  molded  in  the  pantry.  For  a  time  their  vigor  enabled  them  to  bear  up  against  these 
depressing  influences ;  children  were  born  of  apparent  vigor  and  promise,  but  these,  one  by 
one,  sank  into  the  arms  of  the  droamless  tw  -.-brother  oi  sleep  under  the  touch  of  diplitheria. 
croup  and  pneumonia;  and  the  mother  wen  into  a  decline  and  died  of  consumpti<m  before 
her  fiftieth  birthday,  and  the  fatlier,  tortured  and  crippled  by  rheumatism,  childless  and 
solitary  in  that  beautiful  iiome  which  elicits  the  praises  of  every  passer-by,  waits  and  hojjes 
for  the  dawning  of  that  day  wlJch  shall  give  liim  back  wife  and  children,  an  imbroken  family 
and  an  eternal  home  " 

"Ik  Marvel"  was  in  search  of  a  farm.  He  found  one,  the  apiwarance  of  which  "  forbade 
any  doubt  of  its  positive  attractions.  Tliere  was  wood  in  abundance,  dotted  here  and  there 
with  a  profuse  and  careless  luxuriance :  there  were  rounded  banks  of  hills,  and  meadows 
through  which  an  ample  stream  came  flowing  with  a  queenly  sweep,  and  with  a  sheen  that 
caught  every  noon-tide,  and  repeated  it  in  a  glorious  blazcm  of  gold.  It  skirted  the  hills,  it 
skirted  the  wood,  and  came  with  a  gush-ng  fulness  upon  the  very  margin  of  the  quiet 
little  houseyard  that  compassed  the  dwellin,^.  And  from  the  door,  underneath  cherry  trees, 
one  could  catch  glimpses  of  the  great  8»v<-t,.a  of  the  Hudson,  into  which  the  brook  passed." 

But  "Marvel"  learned  that /euer  ind  ague  had  driven  the  previous  occupant  from  the 
beautiful  but  over-shaded,  over-tvatered  homestead,  close  to  whose  dainty  lawn  the  brook 
surged  along,  brimful  ami  deep ;  and  the  place  took  on  a  new  aspetst : 

"  Its  cool  shade  seemed  the  murky  parent  of  miasma  ;  the  wind  sighed  through  the  trees 
with  a  sickly  sound,  and  the  brook,  that  gave  out  a  little  wiiile  before  a  roistering  clieerfulness 
in  its  dash,  now  sui-ged  along  with  only  a  quick  succession  of  sullen  plashes." 

The  writer  has  in  mind  a  beautiful,  dreamy,  old  homestead,  that  nestles  quietly  at  the  foot 
of  a  hill,  under  the  shade  of  a  fine  maple  grove  ;  but  the  delicious  coolness  of  shade  is  often- 
times the  cold  chill  of  dampness — fever  lurks  about,  and  mold  is  always  near.  A  new  house 
and  a  new  cellar  are  needed,  either  for  health  or  butter-making  ;  and  it  were  better  to  break 
the  mournful  romance  of  old  associations,  and  to  build  out  from  under  the  grove  and  from  un- 
der the  hill,  to  get  the  longer  smile  of  cheery  sunshine,  and  the  heartier  kiss  of  breezy  air. 

Doubtless  a  house-cellar  is  not  absolutely  and  unredeemably  bad.  There  certainly  is  so 
much  of  possible  economy  and  convenience  in  it  that  it  will  be  a  long  day  before  it  will  go. 
The  writer  has  spoktqjin  somewhat  harsh  terms  of  the  cellar,  not  to  urge  that  it  be  abandoned, 
but  rather  to  suggest  that  it  be  improved.  One  does  not  need  to  wait  till  building  a  new  house 
before  he  may  possess  a  cellar  of  some  value.  It  is  better  to  do  at  once  what  is  ix)ssible  to 
correct  defec';8  in  the  old  cellar. 

First.  See  that  there  is  Drainage.  Provide  a  tile  or  gutter  that  will  carry  off  the  water 
and  keep  the  cellar  dry.  The  cellar,  being  low,  will  often  drain  the  surrounding  soil,  unless 
itself  be  pro  /ided  with  drainage.  The  better  drainage,  from  a  sanitary  {K>int  of  view,  would 
be  that  ensured  by  laying  drain  tiles  all  around  the  cellar  and  running  into  a  tile  drain  which 
will  conduct  the  water  to  some  jioint  at  a  distance.  Mr.  Waring  re<'ommends  laying  the  tiles 
one  foot  deep  and  one  foot  inside  the  walls  of  the  cellar. 

Second.  Make  a  good  Floor.  The  natural  earthen  floor  in  a  cellar  has  sometimes  much  to 
recommend  it.  A  well-drained,  dry,  hard.  1)ut  jwrous  floor,  under  favorable  conditions  is  a 
good  floor  ;  for  fresh  earth  is  a  g(jod  absorlient  and  disinfeeiant.  The  diftieulty  is  that  after  a 
time  the  disinfecting  power  of  the  soil  is  partially,  or  wholly  lost ;  and  itself  becomes  a  source 
of  deleterious  gases.  8uch  will  Im?  the  result  in  time  under  ordiuarij  circnmsUdioes.  or  where 
decaying  vegetable  matter  is  stored  in  the  cellar,  and  liquid  runs  down,  or  is  spilled  upon  the 
floor,  or  where  the  surrounding  earth-wall  of  the  cellar  becomes  saturated  v-itli  the  drainage  of 
house-slopb,  and  with  other  impurities.  An  eartlien  cellar-floor  that  is  a  disinfeetiint  when  new, 
too  often  iKJComes  a  foul  reservoir  of  impurity  when  old.  On  the  whole,  the  Ix^st  cellar-floor  is 
one  of  cement  concrete. 

A  good  cellar-floor  may  be  made  in  the  following  manner :  mix  well,  in  a  shallow  box, 
four  parts  coarse  gravel  (or  broken  stone  and  sand)  with  one  part  cement.  Slack  one  part  lime 
and  add  to  the  £U)ove  mixture.  Shovel  the  whole  frotn  end  to  end  of  Iwx  till  the  wliole  is 
dioroughly  mixed,  adding  enough  water  to  cause  the  whole  to  cement  together  when  laid.    Lay 
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about  six  inches  of  th»s  cement  on  the  bottom  of  the  cellar ;  and  when  it  has  wed  set,  make  it 
smooth  and  even,  with  a  thinner  coating  of  one  part  cement  and  two  parts  sand. 

Other  suggestions  for  a  cellar  floor  will  be  found  in  the  descriptions  of  dairies,  to  follow. 

Third.  The  Wails  and  Ceiling  should  be  fintHhed  ;iuat  as  any  other  room  above  is 
finished.  Cement  the  walls  ;  lath  and  plaster  the  ceiling.  Give  a  hard,  smooth  finish;  and  then 
whitewash  all  every  spring  and  fall.  Is  the  cellar  dark  so  that  holes  in  the  wall,  and  the  dirt, 
are  not  seenV  AH  the  more  need  of  correcting  these  defects  that  would  otherwise  elude  one's 
search.  The  cement  wall  will  also  keep  out  the  gasea  from  the  soil ;  sometimes  the  percolations 
through  the  soil,  of  kitchen-slops  (for  carrying  away  which  there  is  too  often  insuflBcient 
provision)  will  find  an  entrance  in  the  form  of  gases,  to  the  cellar,  through  the  defective  walls. 

To  finish  the  walls,  first  fill  up  the  large  holes  with  coarse  mortar.  If  this  does  not  make 
the  walls  smooth,  a  coat  of  cement-plaster  would  be  desirable.  As  a  last  finish,  the  following 
would  serve:  In  a  small  basin,  mix  cement  and  water  to  about  the  consistency  of  cream.  Apply 
with  a  large  paint  brush,  or  a  small-sizetl  whitewash  brush  ;  constantly  stirring  the  mixture  to 
prevent  the  cement  from  settling  to  bottom.  Mix  only  in  small  quantities,  say  half  a  gallon  at 
a  time.  Tliough  the  alx)ve  may  be  easily  brushed  off  when  first  put  on,  it  will  harden  in  24 
hours. 

Fourth:  Cellars  should  be  Ventilated.  The  ordinary  cellar  is  a  possible  reservoir  for 
licliing  carbonic  acid  gas  from  the  rooms  above.  The  vegetable  and  other  organic  matter 
stored  in  cellars,  undergoing  constant  decomposition,  evolves  gasea  which,  in  turn,  find  their 
way  to  the  rooms  above.  Thus  each  is  an  evil  to  the  other.  Even  from  the  ground,  especially 
in  old  cellars,  there  may  be  escaping  gases  which  find  their  way  to  the  rooms  above. 

The  only  way  to  avoid  the  evil  is  to  give  the  cellar  ventilation,  and  by  other  means  than 
by  a  chance  escape  through  the  cellar-door  opening  into  the  rooms  overhead.  This  may  be 
accomplished,  in  summer,  by  suitably  constructed  windows  ;  but  not  so  in  winter. 

The  least  that  can  be  done,  and  the  first  that  should  be  done,  is  to  provide  for  the  exit  of 
the  air  of  the  cellar.  This  may  be  accomplished  by  a  flue,  leading  from  some  point  near  the 
ceiling  of  the  cellar,  into  the  chimney :  or  if  that  be  not  feasible,  it  should  lead  up  through  the 
house  and  out  near  the  roof.  Fresh  air  may  be  admitted,  from  the  rooms  above,  through  a 
ventilator  near  the  cellar  door.  A  better  plan  would  be  to  provide  an  entrance  through  a 
window  or  the  wall  of  the  cellar.  Construct  a  box  flue  that  will  bring  in  the  fresh  air  and 
carry  it  down  to  a  point  near  the  cellar  floor.  A  still  better  plan  for  providing  fresh  air  would 
l)e  by  means  of  an  underground  pipe,  as  described  farther  on  under  the  head  of  general 
ventilation. 

Such  ventilation  as  just  suggested  may  be  brought  under  control  by  means  of  simple 
slides  for  opening  and  clewing  the  flues,  partially  or  wholly,  at  Will. 

A  cellar  should  not  be  aired  in  the  warmest  part  of  the  day.  In  the  cool  of  evening,  open 
the  windows  freely  ;  the  cool  air  will  ventilate  the  cellar  and  the  cellar  will  be  cool,  but  not 
damp.     Early  in  the  morning  let  the  openings  lie  closed. 

Fifth.  A  dairy  cellar  should  be  Separate,  or  by  itself.  If  one  cannot  have  a  wholly 
distinct  cellar  devoted  to  the  dairy,  it  is  at  least  easy  to  have  an  end,  or  corner,  of  cellar 
partitioned  from  the  rest  of  the  cellar,  and  a  tight  door.  This  will  do  very  well  if  the  bulk 
of  farm  produce  is  not  kept  in  the  outer  cellar,  where  it  certainly  should  not  be  kept. 

The  time  will  come  when  cellars  under  the  living  rooms  of  houses  will  be  less  common. 
At  least  their  present  use  for  storing  everything  and  so  much  of  everything  will  be  restricted  ; 
and  the  cellar  will  be  constructed  and  occupied  in  a  manner  that  will  make  it  possiole  to 
subject  it,  like  the  upper  rooms,  semi-annually,  or  oftener,  to  the  ordinary  rules  of  salutation 
and  hygiene.  Properly  built,  reasonably  filled  and  frequently  renovated,  the  cellar  yet  may 
become  as  excellent  as  it  is  now  intolerable. 

A  Pantry  Dairy,  or  a  dairy  off  the  house  rooms  is  not  the  best,  yet  it  ip  -".ometimes  the  lot 
of  our  aristocratic  milk  family  to  abide  therein.  It  sometimes  happens  that  farmers  with  small 
dairies  do  not  feel  that  they  can  afford  the  expense  of  a  separate  dairy.  When  it  is  necessary, 
then,  to  make  butter  under  the  inconvenience  of  a  pantry  dairy,  let  that  dairy  be  made  as 
suitable  as  possible,  and  everything  not  of  km  with  milk  so  far  as  possible  be  excluded. 

It  is  under  such  circumstances  that  the  deep-setting  system  of  creaming  will  be 
especially  an  advantage.  Given  cold  water  and  good  creamers,  it  is  certain  that  the  milk  may 
Yte  set  to  throw  up  more  and  Ijetter  cream  than  can  be  obtained  from  milk  set  in  shallow  pans, 
on  pantry  shelves,  surrounded  by  all  sorts  of  products  that  are  well  enough  by  themselves,  but 
of  too  base  a  sor';  to  associate  with  our  more  delicate  milk  family. 

AN  Out-Door  Dairy,  or  a  dairy  proper.     The  sister-products — butter  and  cheese — seem  to 
takt  on  a  more  healthy  bloom  wlien   their  dairy-home  has  l)een  made  ^expressly  to 
suit  the  ni(5e  tastes  of  tliis  somewhat  particular  family.    More  than  that,  such  a  dairy 
will  give  the  dairvmaid  the  luart  to  sing  the  poetry  that  certainly  is  and  ought  to  be  in  the 
dairy.     She  could  sing  of  a  dairy  proper,  but  not  of  a  cellar.     listen  to  the  song  of  the  dairj'- 
maid.  as  sung  in  the'  Michigiui  Farmer  :— 

"  About  five  o'clock  in  the  morning  I  go  into  the  milk-room  to  attend  to  skimming  and 
straining  the  milk.  I  get  the  fresh  air,  and  drink  in  all  the  Iwauties  of  a  morning  in  the 
country ;  the  sun  is  fast  peejiing  up  in  the  east,  almost  hid  by  a  clump  of  trees ;  the  dew  is 
sparkling  on  every  blade  of  grass  and  leaf ;  the  birds  are  reveling  in  a  jierfect  flood  of  melody; 
the  cattle  are  lowing,  lambs  are  bleating,  chanticleer  is  telling  shrilly  that  morning  has  come; 
the  little  chickens  and  turkeys  are  peeping  for  their  breakfast ;  and  as  I  feel  the  blood  coursing 
through  my  vein^  with  quickening  pulsations,  sending  a  glow  to  my  cheek  and  adding  strength 
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and  health,  I  know  it  is  better  than  if  I  had  slept  the  morning  away,  or  stood  in  a  damp  cellar- 
skimming  milk." 

Aye,  both  the  pleasure  and  profit  will  be  enhanced  by  the  possession  of  well-located,  well- 
built,  well-lighted,  well-fitted,  out-door  milk-house. 

The  dairy  woman  who  thus  cheerily  sings  at  her  work,  gives  further  reason  for  her  liking. 
She  had  proven  by  actual  experience  that  a  cellar  was  not  a  good  place  for  milk;  for  by  using 
an  out-door  milk-room,  she  had  been  enabled  to  dispense  with  all  "running  up  and  down 
stairs  with  milk,  and  carrying  pans."  She  fotmd,  by  being  careful  about  spilling  milk, 
that  once  a  week  was  often  enough  to  wash  the  shelves  ,  and,  better  still,  it  became  convenient 
for  the  men  to  handle  the  milk,  to  and  from  the  dairy. 

An  out-door  dairy  need  not  necessarily  be  very  expensive.  Like  in  anything  else,  there  is 
quite  a  range  in  possible  cost.  In  the  old  world  there  is  an  expenditure  of  capital  on  dairy 
and  other  buildings  that  wisely  would  not  be  thought  of  on  this  side  the  water.  Lar^e  stone 
buildings,  of  elaforate  finish  and  an  inside  equipment  to  correspond,  are  not  rare  m  some 
countries. 

Here  we  read  of  a  long-ago  '■  moss-covered  spring-house  "  of  the  Western  States,  described 
by  Edward  Egglestone  in  his  "Circuit  Rider,  where  Patty's  lover  came  to  her,  on  one 
momentous  morning  of  her  life,  just  after  she  had  filled  the  second  "crock"  with  milk, 
adjusted  it  to  its  place  in  the  cold  current,  and  neatly  covered  it  with  a  clean  block.  This 
was  doubtless  a  very  primitive  structiu-e,  but  there  are  thousands  of  dairies  not  advanced 
beyond  that  pioneer  state  of  things. 

The  next  stage  of  advance  from  the  spring-house,  for  milk-setting,  is  the  more  or  lesa 
common  frame,  or  stone,  building  of  more  elaborate  structure.  One  form  of  this  dairy  is  a 
building  located  partially  under  ground,  with  the  floor  from  four  to  six  feet  below  the  surface, 
and  entered  by  an  out-door  stairway.  It  is  usually  built  of  stone,  and  cemented,  and 
sometimes  a  stream  of  water  is  led  into  and  through  it. 

There  are  districts  in  which  this  sort  of  dairy  has  become  somewhat  common,  to  the 
marked  improvement  of  the  local  reputation  of  butter.  These  dairies  are  a  cheaper  form  of  the 
larger  and  more  expensive  stone  dairy-houses,  so  much  more  common  in  the  old  world. 

Almost  the  whole  building  may  be  made  of  stone,  or  concrete.  Wood  may  be  used  only 
for  windows,  roof  and  ceiling.  The  ceiling  may  be  of  matched  lumber  and  shellacked  ;  or,  if 
preferred,  it  may  Iw  lathed  and  plastered.  Tliere  will  be  no  object  in  making  any  use  of  the 
garret,  in  a  cheap  dairy-house  of  this  kind. 

The  wi'iter  strongly  recommends  a  milk-house  of  this  character  to  the  farmer  who,  having 
a  small  herd,  requires  a  separate  dairy,  but  wishes  the  best  that  can  be  constructed  at  a  low  cost. 

A  gravel-house  would  be  well-suited  for  a  dairy,  and  may  be  i)ut  up  cheaply.  It  is 
built  ( f  gravel,  sand  and  lime.  The  relative  proportion  of  gi-avel  and  sand  depends  upon  the 
fineness  of  the  gi'avel :  the  finer  the  gravel  the  less  sand,  the  coarser  the  gravel  the  more  sand. 
Wherd  the  grains  of  the  gravel  are  from  the  size  of  peas  up  to  hens'  eggs,  the  proportion  may 
be  its  follows :  Clean  gravel,  15  bushels  ;  clean,  sharp  sand,  3  bushels ;  and  lime,  1  bushel. 
For  coarser  gravel,  increase  the  proportion  of  the  sand  consirlerably,  and  of  the  lime  slightly. 

In  other  words  :  One  bushel  of  lime  to  15  bushels  of  gravel,  with  sand  enough  to  fill  in  the 
crevices. 

To  lay  the  walls  :  Make  a  temporary  l)oard  frame  to  serve  as  a  mould  in  which  to  cast  the 
wall,  to  be  removed  when  the  wall  has  hardened.  Build  up  the  wall  slowly,  to  allow  it  to 
harden  and  become  firm. 

A  Cheap  Milk-House  may  be  built  as  follows  :  Size — inside,  10  x  13  feet ;  outside,  12  x  14  ; 
one  and  one-half  stories.  A  wall  is  built  of  brick,  stone  or  concrete.  Excavate  the  earth  inside 
the  wall  to  a  required  depth,  say  from  two  to  four  feet,  or  even  deeper,  if  good  drainage  can 
he  secured.  For  a  floor,  pack  the  earth  solid;  or,  better,  make  a  concrete  floor.  Build  an 
outside  wall  of  upright  Iwards,  closely  battened.  Build  an  inside  wall  for  the  lower  story,  of 
narrow,  matched  stuff,  closely  joined,  and  \\'ell  nailed.  The  floor  which  separates  the  upper 
and  lower  stt)ries  also  should  l)e  matched.  This  will  leave  between  the  two  walls  a  twelve- 
inch  air  space — a  dead-air  space,  as  it  were.  T\w  gables  will  be  north  and  south,  with  a  door 
in  each,  that  Ixrth  may  be  opened  to  allow  circulation  of  air  in  the  upper  story  for  ventilation. 
(3n  tlie  north  and  south  faces  make  openings,  one  at  eath  corner — say,  one  foot  wide  and  four 
feet  high.  Cover  these  openings  with  fine  virc  gauze:  and  provide  them  with  close-fitting 
sliding  shutters,  that  may  be  opened  and  shut  at  will.  At  sun-down  these  shutters  will  l)e 
opened  to  ai'ow  the  cold  air  all  night  to  circulate  freely  in  the  air-spaces  lietween  th<>  walls  ; 
and  in  the  morning  the}'  will  he  dosed  to  exclude  the  warm  air  of  the  daytime  from  those 
spaces. 

The  building  will  be  covered  in  liy  an  ordinary  roof. 

A  milk-house  of  the  above  description,  put  up  in  (California,  though  oidy  18  inclies  below 
tho  surface  of  the  ground,  maintained  on  inside  temi)erature  Kometimes  nearly  80'  lower  than 
that  outside  I     It  provide<l  for  tlu-  lare  in  sJiallow  ixiiis  of  the  milk  of  4(>  cows  ! 

Another  Plan,  and  somewhat  similar,  was  adopted  by  Mr.  Mulock,  a  memlwr  of  tlie 
Dominion  Parliament.  It  was  a  one-story  building,  resting  on  a  stone  foundation,  and  entirely 
isolated  from  other  buildings.  The  wall  is  ceiled  between  the  studs,  so  as  to  form  t'vo 
chan»l)ers.  The  inner  wall  closed  up  to  form  a  dead-air  H])ace  for  jjrotection  against  heat  and 
cold.  This  iimer  wall  is  lathed  and  plastered:  except  that  part  of  the  building  devoted  to 
keeping  ice,  which  is  ceiled  with  matched  Iwarding.  The  outer  wall  is  boarded  with  V-jointid 
stuff,  and  iMiinted.     This  outer  air-thamber  is  left  open  into  the  attic  at  the, top.     It  is  also 
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provided  with  a  ventilator,  at  the  bottom — at  the  sill  below,  extending  all  around  the  building 
on  the  outside,  and  opened  or  closed  by  a  hinged  siding  board.  By  opening  this  ventilator  a 
column  of  air  is  made  to  pass  up  inside  of  the  outer  boarding,  and  out  through  ventilators 
in  the  roof,  thereby  preventing  the  sun's  heat  from  affecting  the  inner  parts  of  the  walls. 

The  roof  is  hipped,  each  side  thereof  being  relieved  by  a  gable  ventilator,  and  finished  at 
the  convergence  or  nips  by  an  ornamental  ventilator. 

The  inside  is  divided  into  eight  compartments,  viz. ,  cream-room,  churning  and  working- 
room,  butter-room,  wash-ioom,  boiler-room,  and  three  ice-rooms.  AH  except  the  ice-rooms 
have  the  walls  and  ceilings  iinished  with  best  cement,  which  is  smooth  and  hard,  will  not 
absorb  germs,  and  can  be  washed  without  injury.  These  five  rooms,  also,  are  fumi^ed  with 
a  smooth,  hard  cement  floor.  The  floor  has  a  down  grade,  from  every  point  to  a  basin  in  the 
floor,  at  one  comer  of  the  wash-room;  so  that  water  thrown  on  the  floor  for  scrubbing  and 
otherwise,  will  run  to  the  basin  and  pass  away  through  a  four-inch  trapped  sewer  pipe. 

The  top  of  ceiling  joists  over  all  the  rooms  (except  ice-rooms)  is  floored  with  matched 
Btuflf,  to  keep  out  winter's  frost. 

Fresh  air  is  brought  into  each  room  through  a  six-inch  pipe,  which  runs  down  from  the 
floor  seven  feet  under  the  ground,  for  a  distance  of  100  feet,  and  then  rises  up  four  feet 
above  the  ground,  where  the  air  is  pure.  Each  of  the  five  rooms  has  a  valve  ventilator  in  the 
ceiling,  which  may  be  opened  at  will  to  carry  off  foul  air,  and  admit  fresh  air  through  the 
underground  pipe  mentioned. 

The  foregoing  was  designed  by  a  Toronto  architect,  and  certainly  presents  points  that  are 
very  valuable. 

Tliird.  Well  Located.  In  selecting  a  location  look  to  coolness,  drainage,  purity  of 
atmosphere,  and  fresh  water  abundant  and  convenient.  A  northern  exposure,  and  high 
ground  will  ensure  coolness,  dryness  and  air  circulation. 

There  is  no  objection  to  having  the  dairy  somewhat  shaded,  but  close  enough  proximity  of 
trees  to  ward  off  all  sunshine  is  objectionable.  Shade,  while  it  means  coolness,  also  means 
darkness,  stagnation,  dampness  and  mold.  An  open  space,  while  it  is  sometimes  warerm  than 
desirable,  is  sunshine,  air-circulation,  dryness  and  healthfulness.  Let  the  situation  be  open 
and  airy ;  and  be  far  removed  from  swamps,  marshes,  stagnant  water,  stables,  pig-sties, 
cesspcx)ls,  dung-heaps,  or  any  other  t)dorou8  or  foul  matter. 

Both  the  dairy  and  water  supply  will  generally  be  located  conveniently  near  the  dwelling- 
house.  This  makes  it  necessary  to  correct  the  defects  of  the  home  surroundings.  The  health 
of  the  home  itself,  as  well  as  the  need  of  the  dairy  demands  that  this  be  done. 

It  would  be  well  to  have  all  other  outbuildings  as  far  away  as  possible  from  both  the  dairy 
and  the  water  supj^ly.  But  it  these  immovables  are  already  located  too  near,  some  provision 
should  be  made  to  lessen  any  evil  of  their  nearness.  Look  first  to  the  manure  heaps,  \vith 
thBir  unwholesome  gases  escaping — itself  a  direct  loss  to  the  farmer.  Economy  and  sanitation 
both  demand  action  here.  Thesp  Iieaps  should  not  be  allowed  to  remain  near  at  hand  so  long 
that  the  odors  therefrom  will  reach  the  dairy.  Neither  should  they  be  on  higher  ground  than 
the  dairy  itself,  lest  streams  of  manure-waste  reach  the  dairy, 

The' water-closets  are  under  the  same  law  imperative.  Not  alone  should  they  be  removed 
as  far  as  possible,  but  provision  should  be  made  to  save  all  deposits  for  plant-food,  and  to 
prevent  dangerous  disease  in  the  form  of  nauseous  and  deleterious  odors  stalking  forth  from 
them. 

The  frequent  use  of  a  few  shovelfuls  of  fresh  earth  kept  at  hand  in  a  Ixix,  with  a  plentiful 
supplv  stored  neai'  l)y  for  convenience,  is  the  simple  and  inexpensive  precaution  that  will 
accomplish  wondere  here.  It  will  be  veil  to  use  a  small  quantity  of  lime  along  wfth  the 
earth. 

A  Ik)x  say  two  feet  wide  and  deep,  and  of  convenient  length,  made  strong,  of  plank,  at  a 
coat  of  a  f(  w  cents,  will  be  a  simjile  means  of  receiving  the  deposits  and  for  removing  them 
from  time  to  time.  A  strong  iron  staple,  or  link,  into  which  a  hauling  hook  may  be  attached, 
fastened  in  one  end,  will  serve  for  drawing  the  box  to  a  distance.  Having  two  or  more  of 
tliese  l»oxes  constructed  at  one  time,  there  will  always  bt>  an  empty  one  at  hand  ready  to 
replace  the  oni'  just  removed.  The  unused  empty  toxes  will  bt>  left  at  a  distance  in  some 
corner  of  a  Held  on  the  farm.  A  lilieral  use  of  any  cheap  and  effec;tive  disinfectants,  such  as 
earth,  lime,  ('opi)eras.  carbolic  .'icid,  &c..  is  recommended. 

Alxiut  the  outbuildings,  a  great  deal  of  unsightly  rubbish  is  likely  to  accumulate.  Let  this 
be  swept  away  and  all  the  c«)rner8  !)«>  opened  to  the  disinfection  of  air  and  sunshine.  Some  of 
the  buildings  might  well  be  whitewashed. 

One  great  and  common  difficulty  in  the  sanitation  of  dwelling  houses,  is  that  of  getting 
rid  of  the  kitchen  or  back-door  slops  ;  dish-water,  mop- water  and  wash-watei'  too  often  are 
thrown  upon  the  gi'oiind.  immediately  at  the  door  I  It  is  impossible  to  secure  freedom  from 
iriasm,  if  this  practice  lie  followed.  The  ground  Ix'comes  saturated  with  rn-ganic  matter,  more 
than  it  can  jiossibly  disinfect,  and  the  air  l)ecome8  loaded  with  Iwcteria ;  all  of  which  is 
unsanitary  and  nndairysome. 

Of  all  sources  of  disease — malaria,  diptheria  and  typhoid,  one  of  the  most  iwtent  and  least 
suspected  is  this  slop-puddle,  that  coswojwlitan  back-door  feature  of  palace  and  hut.  The 
saturated  soil  refuses  to  drink  up  this  waste  water  so  fast  as  it  is  tlirown  out,  and  in  a  little 
;<oil-baain  which  soon  forms,  the  water  stands  until  the  air  is  filled  with  its  exhalations. 
Draining,  little  by  little,  through  the  soil  the  poisonous  gases  evolved  find  exit  in  cellar, 
drinking  wells,  and  air,  till  the  whole  district  is  "soddened  with  foulness." 

The  only  remedy  for  this  evil  is  to  have  all  waste  water,  be  it  pure  or  foul,  wholly  removed 
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from  the  immediate  precincts  of  the  dwelling-house,  dairy  and  water-supply,  ^t  ™*y  ^ 
conveyed  to  the  manure-heap  ;  or  to  a  distance,  to  be  spread  upon  the  garden,  or  otho  lana 
that  is  under  tillage.  It  may  be  conducted  a  short  distance  to  a  heap  of  ashes.  cotU.  ^^9^^  ^^ 
soil ;  which  heap  may  be  occasionally  drawn  away  for  manure  and  replacetl  with  a  fresh  heap. 

If  one  has  such  a  puddle  at  the  back-door,  and  has  not  yet  devised  a  i)lan  to  get  nd  of  it, 
one  thing,  at  least,  may  be  done  in  an  hour.  With  a  wheel-barrow,  or  even  an  old  pail,  one 
may  cover  the  puddle  up  deeply  with  ashes,  coal,  fresh  earth,  lime— any  or  all  of  these. 
After  a  few  days,  this  may  be  wheeled  off  and  spread  upon  the  land  for  fertilizing  purposes. 
This  is  a  measure  for  temporary  relief  ;  but  it  should  be  followed  up  by  some  plan  for  a  more 
permanent  prevention  of  the  evil. 

This  slop-waste  is  worth  saving  as  a  manure ;  but,  ratlier  than  suffer  from  its  influenci'.  it 
would  be  better  to  adopt  some  plan  that  would  carry  it  off  altogether.  A  very  siuiple,  and 
apiwently  effective,  plan  of  accomplishing  this  purpose  has  been  brought  to  the  notice  of  the 
writer.  Piping  is  laid  from  the  kitchen,  or  back-yard,  to  a'point  at  a  convenient  distance  fro 
the  house*  into  garden  or  field.  Here  a  hole  is  dug  deep  enough  for  the  purpose  required,  s\u 
as  largo  as  a  barrel.  A  few  stones  are  filled  in  the  bottom,  and  a  quantity  of  lime  is  thrown  ui- 
A  barrel  is  then  set  in.  bottom  npuardu,  and  the  lower  end  of  the  jjiping  referred  to  enters 
this  barrel.  This  pipe  carries  tlie  liouse-slops  to  a  sutficient  distance  and  depth  to  get  rul  of 
them.  The  space  inside  the  barrtl  hohls  each  empty  in,-  until  it  has  liad  time  to  percolate  into 
the  ground.  A  .small  pipe,  long  enough  to  reacli  above  .  >  surface  of  tlie  ground,  is  inserted  in 
the  head,  or  top,  of  the  now  inverted  barrel,  and  the  Ik.  •-  s  filled  up  level  with  the  ground. 
To  prevent  this  pine  from  being  stopped  up  by  some  chance  obstruction,  the  end  is  bent  over 
slightly  downwaros.  The  use  of  this  pipe  is  to  carry  off  the  gases  whicli  may  form  in  the 
slop  waste  beneath.  When  it  would  be  required  to  save  the  slops,  say  for  garden  irrigation,  it 
would  be  necessary,  of  course,  to  carry  them  in  the  ordinary  way,  with  pails.  The  advantage* 
of  this  plan  are  not  confined  to  farm  houses  ;  tliey  are  even  more  available  in  villages  and 
small  towns.  Second-hand  ga*i-pipe  can  be  bought  for  this  purpose  very  cheaply.  Wooden 
pump-Ioga  T'-auld  do  for  it. 

Fourth.  Well  Ventilated.  Stagnant  air,  like  stagnant  water,  nnlst  be  guarded  against. 
Purity  of  atmosphere,  like  pure  water,  where  organic  life  exists,  can  be  maintained  only  by 
changing  the  air  freely.  Ventilation  may  be  accomplished  through  the  windows  ;  but  as,  for 
sake  of  temperature,  there  must  not  be  too  many  windows,  and  what  there  are  should  be 
constructed  to  close  tightly,  it  \rill  be  well  to  make  special  provision  for  more  readily 
controlling  ventilation.  This  may  be  accomplished  by  openings  in  the  wall.  Such  openings 
may  be  from  north  to  south ;  or  even  from  eaat  to  west.  They  should  be  at  both  top  and 
bottom — floor  and  ceiling.  Provide  them  with  a  wii'e  screen,  and  a  shutter,  both  moveable — 
shutter  outside,  wire  inside,  both  sliding. 

Light  and  heat,  the  agencies  of  life,  being  more  or  less  shut  out  from  the  dairy,  make  it  all 
the  more  necessarj^  to  udlize  the  kindred  agency — air.  Wanted,  fresh  air,  pure  air,  or  air  in 
abundance,  air  in  circulation. 

In  ventilating  a  room  the  outside  air  should  not  be  admitted  when  it  is  very  much  warmer 
than  the  air  of  the  cellar.  The  moisture  hel  in  suspension  in  the  warm  air  would  condense 
in  the  colder  air  of  the  cellar,  and  be  deposit!  d  on  the  floor  and  walls  of  the  "ellar.  Where  the 
ventilation  is  very  perfect,  and  the  circulation  is  free  and  continuous,  the  warmer  air  may  be 
admitted  with  more  freedom.  Where  tlie  fresh  air  is  brought  a  long  distance  underground,  it 
may  be  admitted  even  when  the  outside  temperature  is  high,  for  in  its  long  underground 
passage  it  becomes  cooled.  Suggestions  for  ventilation  made  in  other  connection  need  not  he 
repeated  here. 

Fifth.  Free  from  Dampness.  An  atmosphere  does  not  always  need  to  be  dry.  Indeed,  it 
should  be  somewhat  moist.  In  warm  weather  moisture  is  a  great  help  to  coolness.  But  there 
is  a  difference  between  moisture  and  dampness.  One  may  be  for  a  moment,  the  other  is  more 
or  less  lasting.  By  placing  a  vessel  of  water  on  the  stov<e  we  make  the  air  less  dry,  or  give  it 
moisture ;  by  saturating  the  floor  and  walls  of  a  room,  we  make  a  place  damp.  A  pure,  moist,, 
atmosphere,  like  light,  promotes  health  of  the  higlier  orders  of  life  ;  a  muggy,  damp  locality, 
like  shade,  quickens  the  growth  of  fungi,  bacteria,  the  germs  of  decay. 

Dampness  is  avoided  by  a  high  location,  good  drainage,  liglit.  ventilation.  &c. 

The  material  of  the  building,  and  its  construction,  lias  mucli  to  do  with  immunity  from 
the  death-chill  of  dampness.  A  hard,  smooth  surface,  inqjervious  to  water,  may  be  washed 
and  quickly  dried.  A  porous  material  will  absorb  and  retain  the  moisture.  The  floor  and 
walls  of  a  dairy  should  be  hard  and  smooth,  so  as  to  be  easilv  kept  dry. 

The  floor,  bein^  a  level,  and  Ijeing  more  "^ecjuently  dampened,  requires  more  than  the 
wa"s  to  lie  water-tight.  One  of  the  best  dairy  floors  is  that  made  of  cement.  A  stone  floor 
is  ^  id.  The  interstices  require  to  be  filled  with  cement.  The  stone  floor  is  more  expi'iisive. 
ami  if  no*^  well  laid  is  not  so  even  as  cement.  A  gfxxl  floor  is  made  of  cobble  stones,  gravel 
and  cement;  it  is,  perhaps,  the  best  for  its  cost.  Brick  will  do:  but  it  is  too  porous.  A  iKwrd 
floor  is  not  to  be  desoised,  when  it  is  well  made.  The  boards  should  be  well-seasoned,  smooth- 
planed  and  well-matched,     A  dairy  fl<Mjr  should  have  a  gentle  slope  to  cany  off  tlie  water. 

For  laying  down  stone  flags,  the  following  plan  is  given:  Make  a  g(M)d  bed  of  sand  or  dry 
earth,  ;  "d  pack  it  aa  hard  as  an  be  done  with  a  rammer.  Make  the  beil  perfectly  even,  and 
pack  a'  in.  Give  it  the  slojie  required  for  the  floor.  Make  a  mortar  with  good  cement,  one 
part;  .  1  resin  and  sand,  two  parts.  Mix  with  water  till  it  becom'\s  a  pasty  mortar.  Make  a 
good  L  J  of  mortar  underneath  and  between  each  flag:  as  in  ordinary  stone-laying,  ,  Mix  the 
mortar  in  small  (quantities,  for  it  quickly  dries  and  spoils. 
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To  make  Buch  a  floor  water-proof  :  Soak  it  well  with  hot  gas  tar.  Old  pans  filled  with 
coals,  and  set  upon  the  fioor,  when  applying  the  hot  tar,  will  heat  the  floor  and  make  it  soak 
up  the  tar  more  effectively.  Such  treatment  will  improve  the  floor  by  making  it  harder,  more 
durable,  and  more  easily  kept  sweet  and  clean. 

To  take  precautions  against  dampness,  is  more  necessary  in  a  dairy  than  in  ordinary 
rooms.  Tliis  is  because  it  is  necessary  to  shut  out,  to  some  extent,  light  and  hetit,  for  purposes 
of  keeping  the  temperature  down. 

A  dairy,  or  factory  floor,  should  be  elevated  enough  from  the  ground  to  ensure  a  circulation 
of  air  beneath  ;  unless  it  be,  like  a  stone  or  cement  floor,  built  directly  on  the  ground.  To  help 
secure  dryness,  a  dish  of  fresh  lime  in  the  dairy  is  invaluable.  We  are  told  that  a  peck  of  lime 
will  absorb  7  lbs.  water  and  seem  like  a  dry  powder.  Lime,  when  it  has  been  so  used  for  a 
while  should  be  replaced  with  fresh.  It  need  not  be  wasted ;  it  may  be  thrown  into  the 
manure  heap. 

Sixth.  Free  from  Mould .  Mould  is  due  to  dampness.  One  is  sometimes  bound  to  a  cellar 
or  other  room  where  dampness  cannot  b-e  wholly  prevented.  In  such  case  an  effort  should  be 
made  to  destroy  the  mould.    The  following  easy  plan  has  been  adopted  :   - 

Put  some  roll  brimstone  in  a  pan  in  the  room,  and  set  fire  to  it.  Close  the  doors  and 
windows  tight,  and  leave  for  several  hours.    Repeat  at  intervals  of  two  or  three  months. 

Frequent  disinfection  of  such  a  mouldy  room  should  be  made,  say  by  means  of  a  box  of 
lime,  or  a  vessel  of  dissolved  copperas.  Again,  whitewashing  walls  is  necessary.  Before 
whitewasliing  mouldy  walls,  wash  them  in  a  solution  of  copperas. 

Seventh.  Hvcn  Temperature.  Th^  warm  temperature  that  comes  from  the  free  admission 
of  sunshine  and  air,  is  in  itself  a  good  thing ;  but  it  must  needs  be  dispensed  with  sometimes 
for  sake  cf  coolness,  in  the  house,  and  even  more  in  the  dairy.  The  whole  process  of  butter- 
making  is  so  much  dependent  upon  temperature  that  it  is  necessary  to  get  this  element  under 
con,  1  of— even  at  a  sacrifice  of  the  other  desirable  agencies,  light  and  heat. 

The  best  average  te;  iperature  for  a  dairy  is  60°,  or,  it  may  be,  lower.  Such  temperature 
can  be  secured  by  location,  construction  of  building,  etc.  As  to  location,  the  building  is  given  a 
northern  exposure,  and  lighted  mainly  by  windows  at  the  north. 

Air  is  a  slow  conductor  of  heat ;  therefore,  to  secure  even  temperature,  the  walls  of  a 
building  may  be  built  to  contain  one  or  more  Air-Spaces,  or  spaces  closed  to  prevent  circula- 
tion of  air.  These  are  either  closed  to  form  dead-air  spaces,  or  they  may  have  valvular 
openings  by  which  to  control  the  air-currents. 

The  larger  these  spaces,  and  the  more  of  them,  the  better  the  temperature  is  controlled. 

In  the  description  of  different  dairies  given  in  this  Manual,  will  1be  found  suggestions  of 
several  methods  of  securing  even  temperature  by  air-spaces.  In  one  method  we  have  a  single 
dead-air  space  between  the  walls,jthe  air  in  which  could  be  changed  at  will  by  ventilation. 
In  another  plan  we  have  two  air-spaces  in  the  walls,  and  the  ventilation  is  supplied  only  to 
the  outer  space.  Still  another  plan  is  that  of  having  three  or  more  dead-air  spaces,  with  no 
ventilation  for  either  of  them. 

Even  tempc.ature  is  secured,  also,  by  using  for  walls  and  covering  of  building,  material 
that  is  a  Non-Conductor  of  heat.  There  is  nothing  that  equals  paper  for  this  purpose,  taking 
into  account  its  cheapness.     Wood  is  good  and  cheap :  so  is  stone  and  concrete. 

Charcoal  6r  sawdust  are  both  good  material  for  filling  up  spaces  within  or  between  the 
walls. 

Color,  too,  has  something  to  do  with  evenness  of  temperature.  White  is  a  non-conductor 
of  heat,  while  black  is  heat-absorbent. 

Everyone  knows  that  Water,  standing  in  vessels,  or  sprinkled  upon  the  floor,  will  lower 
the  temperature  of  a  room,  in  warm  weather. 

There  are  many  ways  of  using  water  for  the  desired  purpose  :  a  dairy  may  be  built  over  a 
living  spring,  a  running  NVream  may  be  conducted  through  the  dairy ;  or  fresh,  cola  water 
may  be  brought  into  the  dairy,  by  pipes  or  other  convenient  way,  and  there  stored  in  vessels, 
or  barrels,  or  a  reservoir,  for  free  use  as  required. 

Wet  blankets  or  cloths,  hung  up  in  a  room,  say  upon  a  clothes-line,  or  hung  near  the  open 
doors  and  windows,  will  have,  a  wonderful  effect  in  cooling  a  room  for  the  time  being,  in 
summer.  This  plan  might  be  availed  of,  especially  when  the  temperature  of  the  room  for 
churning  and  working  butter  is  higher  than  tnat  of  the  water. 

One  way  of  securing  even  temjierature  is  to  build  the  Ice- House  adjoining  the  dairy.  This 
would  be  best  secured  by  building  the  ice-house  on  the  south  side  ;  but  it  would  not  be  an 
economy  of  ice.  It  is  better  to  build  on  north  side,  or  west,  or  east.  Openings,  or  ventilators, 
through  the  partition  wall  will  let  in  the  cold  air  from  the  ice-house,  and  the  warm  air  will 
pass  out  through  a  ventilator. 

A  good  system  of  keeping  the  air  at  ah  even  temperature,  and,  at  same  time,  providing 
good  ventilation,  would  seem  to  be  that  of  bringing  in  fresh  air  by  means  of  an  Undergfround 
Duct,  made  of  some  fairly  good  heat-conducting  inaterial.  This  channel  should  Ije  several  feet 
below  the  surface;  it  should  run  a  distance  of  100  feet  or  more,  and  rise  thre«'  or  four  feet 
above  the  gi'ound,  at  a  point  where  tlie  air  is  pure.  Ventilators  in  the  dairj  rooms,  at  or  near 
the  ceiling,  will  carry  out  the  impure  air.  which  will  be  replaced  by  the  fresh  outside  air, 
drawn  in  through  the  underground  channel.  The  air  may  change  quite  fast  enough,  and  yet 
pass  through  the  duct  slowly  iMiough  to  warm  it  in  winter  and  C(X)1  it  in  summer.  This  duct 
may  be  mmie  of  drain-tile  pipes;  or  it  may  be  an  earth  drain. 

Eighth.  Water — Pure,  Abundant,  Convenient.  Water  is  an  absolute  essential,  and  upon 
its  supply,  abundant  and  convenient,  depends  tlie  success  of  the  dairy. 
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Water  running  tlirough  the  dairy  continuously  is  tlie  best  way  of  all.  It  keeps  tlie 
atmosphere  pure,  the  temperature  even;  it  is  available  for  milk-setting,  and  for  cleansmg 
purposes. 

If  other  essentials  can  be  reasonably  secured,  let  even  the  water  privilege  determme  the 
location;  that  is,  if  water  cannot  be  brought  to  the  dairy,  let  the  dairy  be  taken  to  the  water. 

Ninth.  Drainag^e.  Thorough  drainage  is  an  absolute  essential  in  a  dair^.  It  should  be 
secured  partially  by  location ;  and  then  by  means  of  good  drains.  As  to  location,  both  hygiene 
and  dairy-work  demand  that  the  site  be  high  and  dry  as  possible.  As  to  drains ;  make  the 
construction  of  them  a  matter  of  extreme  care.  Let  the  drain  have  a  good  slope,  and  give  it 
an  even  and  smooth  bottom ;  that  it  may  be  an  unobstructed  channel  to  carry  off  everything 
that  can  enter  it. 

Let  the  floor  be  water-tight,  and  slope  from  all  sides  to  the  drain.  Let  there  be  bars  at  the 
jnouth,  to  prevent  entrance  to  the  drain  of  anything  that  might  lodge  therein.  The  mouth  of 
the  drain  should  be  trapped,  too,  with  a  door,  or  valve,  that  may  be  opened  or  closed  at  will, 
partially  or  completely. 

A  drain  should  be  flushed  occasionally,  with  a  stream  of  clean  water. 

Without  great  care  be  taken,  the  drain,  instead  of  proving  a  prevention  of  harm,  by 
carrying  oflf  waste  water  and  «iirt,  may  prove  a  source  itself  of  noxious  gases  and  disease. 

Tenth.  Divided  into  Compartments.  A  complete  dairy  building  will  necessarily  consist  of 
several  rooms.  The  churning  room  and  general  work  and  wash  room  may  be  in  one,  and  con- 
veniently wUl  be,  doubtless,  the  largest  room.  The  creaming  room  should  be  by  itself.  It 
will  be  an  advantage  to  have  a  third  room  for  storage — a  butter  cellar,  as  it  were.  This  should 
be  in  the  coolest  piart  of  the  building  and  completdy  shut  oflf  from  the  other  room,  and  may 
be  a  very  small  room.  One  may  easfly  plan  these  rooms  for  himself,  to  suit  his  own  special 
needs. 

White-Wash  Paint— Cheap  and  Good :  Slake  half  a  bushel  of  fresh  lime  with  boiling  water, 
keeping  it  covered  during  the  process ;  strain  through  a  fine  seive,  and  add  seven  pounds  of  salt, 
previously  well  dissolved  in  warm  water ;  have  ready  three  pounds  ground  rice  boiled  to  a 
thin  paste,  and  stir  in  hot ;  also  have  ready  half  a  pound  of  powdered  Spanish  whiting,  and  a 
pound  of  best  clear  glue,  well  dissolved  in  warm  water  ; — mix  these  well  together,  adding  hot 
water,  if  necessary,  and  leave  the  mixture  standing  for  some  davs,  well  covered. 

Glue  should  be  dissolved  by  soaking  in  warm  water,  and  be  kept  liquid,  or  soft,  by  hanging 
over  a  slow  flre,  in  a  small  dish,  immersed  in  a  larger  dish  filled  with  water. 

Apply  hot  as  possible,  with  paint  or  white-wash  brush. 

The  above  is  recommended  as  at  once  a  good  whitewash,  or  a  cheap  paint,  that  will  last 
well. 

Economical  Floor  Paint :  "  Two  and  one-eighth  ounces  of  good,  clear,  joiners'  glue  is 
soaked  over  night  in  cold  water,  and,  when  dissolved,  is  added,  while  being  stirred,  to  thickish 
milk  of  lime,  heated  to  the  boiling  point,  and  prepared  from  one  pound  of  quick  lime.  Into 
boiling  lime  is  poured — the  stirring  being  continued — as  much  linseed  >^il  as  becomes  united, 
by  means  of  saponification,  with  the  lime,  and  wlien  the  oil  no  longer  '.nixes  there  is  no  more 
poured  in.  If  there  happens  to  be  too  much  oil  added,  it  must  be  combined  by  the  addition  of 
some  fresh  lime  paste — aoout  half  a  pound  of  oil  for  the  quantity  of  lime  just  aamed.  After 
this  wliite,  thickish  foundation  paint  has  cooled,  a  color  is  added  which  is  not  affected  by  lime, 
and,  in  case  of  need,  the  paint  is  diluted  with  water,  or  by  the  addition  of  a  mixture  of  lime 
water  with  some  linseed  oil.  Tlie  substance  penetrates  into  the  wood  and,  it  is  said,  renders  it 
water-resisting. " 

A  Model  Dairy  Building.  The  following  is  a  description  of  a  dairy  of  which  the  counter- 
part or  model  was  built  at  Cornell  Universitv,  New  "V  ork.  It  was  built  to  give  practical 
instruction  in  dairying  to  students  in  agriculture,  and  intended  to  "embody  in  the  building 
itself,  tlie  best  principles  of  construction,  and  the  construction  of  a  building  actually  intended 
for  farm  dairy  work — for  practical  farm  dairy  purposes.  It  is  a  model  in  every  resjiect ;  in 
simplicity  and  cheapness,  of  easy  construction,  and  of  adaptability  to  intended  purix)He.  All 
the  material  for  walls  and  lower  floor,  except  lime  and  cement,  are  usually  to  be  found  on 
the  farm.  Fa^rm  hands  can  do  the  mason-work  and  much,  if  not  all.  of  the  wood-work.  It  is 
a  model  which  does  credit  to  even  so  eminently  good  a  model  of  a  practical  and  scientific 
faimer  as  is  Professor  Roberts  himself. 

The  striking  merit  of  this  dairy  building  lias  led  the  writer  to  devote  all  the  time  and 
space  necessary  to  such  a  description  of  it  as  will  be  understood  by  any  amateur  builder 
interested.  If  it  l)e  not  within  the  means  or  need  of  tlie  reader,  it  may  afford  practical 
suggestion  helpful  in  fitting  up,  or  imjiroving,  dairy  rooms,  or  even  dairy  cellars. 

The  wall,  when  finished,  should  be  about  one  foot  above  the  ground,  and  deep  enougli  to 
be  below  the  reach  of  frost.  Having  deep  trenches  for  the  wall,  cover  the  rmttom  of  the  trench 
with  a  layer,  alwut  6  inches  thick,  of  cobble-stones  :  and  fill  the  spaces  between  these  stones 
with  thin  mortar.     In  this  manner,  build  up  the  whole  wall,  layer  by  layer. 

Having  built  the  wall  to  the  top  of  the  trench,  or  to  the  surface  of  the  ground,  a  temporary 
trench  may  be  made  of  plank,  in  which  to  build  the  upiier  portion  above  the  ground.  The 
plank  are  secured  by  stakes,  the  whole  to  be  removed  when  the  wall  has  hardened. 

The  Floor  will  be  a  marked  feature  of  this  diary.  It  should  incline  from  all  parts  of  the 
foundation  wall  to  a  point  at  the  middle  of  one  end  of  the  building.  In  other  words,  the  sides 
and  one  end  will  be  higher  than  the  middle  and  the  other  end.  Thus,  along  the  middle  of  the 
floor,  from  end  to  end,  is  a  complete  drainage  for  the  whole  floor  surface.    The  incline  thus 
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secured  from  the  sides  to  the  middle,  and  from  the  higher  end  to  th3  point  of  drainage,  should 
be  steep  enough  to  ensure  easy  drainage  of  the  whole  floor  surface,  without  hindering  the 
■  dairy  operations. 

The  desired  lay  of  the  floor  is  given  it  by  grading  the  earth  to  the  required  shape,  or 
incline.  The  earth  from  the  trenches  may  be  used,  in  part  or  wholly,  to  raise  the  enclosed 
surface. 

The  Construction  of  Floor  is  somewhAt  similar  to  that  of  the  walls.  The  floor  is  made  of 
small,  round  field  stones — cobble  stones — any  size,  under  say  five  pounds. 

A  layer  about  6  inches  thick  of  these  stones  is  spread  evenly  over  the  whole  surf  ece.  These 
are  solidified  and  partially  embedded  in  the  earth  by  throwing  water  upon  them  and  then 
ramming  them  down  so  thoroughly  that  they  will  be  perfectly  secure  from  settling.  A  load 
of  clean,  coarse  gravel  is  then  spread  over  the  surface,  and  the  mass  again  rammed.  Very 
thin  mortar,  same  as  used  in  building  the  foundation  walls,  is  p<  >ured  on  the  floor  till  all  the 
interstices  are  filled,  but  not  enough  to  cover  all  the  projecting  utones. 

When  the  first  coat  of  mortar  has  hardened,  a  second  coat  of  mortar  is  made  of  one  part 
of  some  good  cement  and  three  parts  sand.  The  cement  used  may  be  Portland,  German,  Hull 
— as  convenient.  This  second  floor  should  be  of  sufficient  thickness  to  make  an  even  and 
■smooth  surface. 

As  soon  as  the  second  coat  has  hardened,  a  very  light  third  and  last  coat  may  be  applied, 
made  of  one  part  best  cement  and  one  part  best  sand.  When  done,  the  outside  edges  of  the 
floor  will  rise  about  even  with  the  top  of  foundation  wall.  Care  must  be  taken,  in  ouilding  a 
floor  of  this  character,  to  keep  the  floor,  and  ground  beneath,  from  a  flooding  or  pressure  of 
water  before  the  cement  shall  have  hardened  perfectly.  A  well-chosen  site — that  is,  high 
location — will  guard  against  this  contingency. 

Merit  of  Floor.  Professor  Roberts  tells  us  that  the  floor  thus  made  is  perfect  after  six 
months'  use,  and  bids  fair  to  be  as  durable  as  the  best  of  stone.  "It  is  easily  kept  clean,  and 
never  has  any  of  the  combined  smell  of  decaying  wood  and  sour  milk."  Says  Prof.  Arnold  : 
*'  The  surface  of  this  floor  is  very  smooth  and  of  rock-like  hardness,  making  it  easy  to  keep 
and  be  kept  clean.  Its  connection  with  the  ground  gives  it  a  low  and  even  temperature,  and 
secures  against  currents  of  foul  air,  and  against  frost  and  outside  heat." 

One  of  the  advantages  of  the  floor  is  the  convenience  of  washing  it,  by  simply  flooding 
and  mopping.  Another  is  the  saving  of  labor  in  churning-room  or  working-room;  for  instance 
in  washing  butter  in  the  chum,  or  washing  utensils,  the  wash  is  allowed  to  flow  directly  on 
the  floor,  when  it  will  at  once  drain  off  and  out. 

The  Frame  is  what  is  called  a  balloon  frame,  resting  upon  the  grout  wall  which  has  been 
described.  The  sills  are  4x6  inches,  and  are  placed  edgwise  on  the  wall,  within  one  inch  of 
the  outer  edge  of  the  wall,  The  several  pieces  are  conveniently  iouied  to  each  other  by 
scarfing.  The  perpendicular  frame-work  is  scantling,  2x4  inches,  placed  say  14  inches  apart 
nailed  to  the  sills,  and  secured  at  the  top  by  a  plate,  2x4  inches,  spiked  to  their  top  ends. 
Thus  the  studs  and  sills  are  each  4  inches  through,  and  are  flush  with  each  other.  The  studs 
for  a  two  story  dairy  are  conveniently  about  16  feet  long. 

Making  Dead-Air  Spaces.  Heavy  building  paper  is  now  tacked  perpendicularly  to  the 
outside  of  the  studding,  the  paper  lapping,  or  joining,  at  every  other  studding.  For  studding 
with  two  inch  face"  and  set  fourteen  inches  apart,  tlie  building  paper  ought  to  be  34  inches 
wide.  The  pajier  should  extend  from  toj)  of  the  plate  to  the  bottom  of  the  sill;  and  for  16  feet 
studding  would  need  to  be  cut  16  feet  10  inches  in  length.  Wooden  strips — called  furring — one 
inch  thick  and  two  inches  wide,  may  now  be  nailed  perpendicularly,  directly  upon  the  outer 
face  of  tlie  upright  scantling.  These  strips  will  add  one  inch  to  the  thickness  of  the  walls,  and 
secure  the  paper  firmly  at  every  joint  and  every  stud,  and  so  serve  the  purpose  intended,  of 
preventing  circulation  of  air.  By  nailing  to  the  furring,  or  strips,  ordinary  clap-boards,  or 
"lap-siding,"  the  outside  of  the  wall  will  be  completed. 

Now  is  wanted  another  course  of  building  paper,  or  a  course  half-way  between  the  outer  edges 
of  the  studding.  Cut  strips  of  paper  four  inches  longer  than  the  studding,  and  4  inches  wider 
than  the  distance  tetween  the  studding.  •  Turn  up  at  right  angles  two  inches  of  the  edge  of 
these  strips.  It  will  now  be  like  a  box.  say  16  feet  long,  16  inches  wide  and  2  inches  deep:  and 
it  will  closely  fit  the  space  between  the  studs.  Tack  up  these  strips  in  these  spaces,  or  half- 
way between  the  inner  and  outer  edges  of  the  studaing,  securing  them  by  tightly  nailing 
cleats,  say  plastering-lath,  upon  the  turned-up  edges.  Cover  the  inside  of  the  studding  with 
paper  just  as  the  outside  was  covered,  lapping  the  edges  and  nailing  tight;  also  nail  on  inch 
furring,  as  before.  The  studding  now  will  be  6  inches  thick.  Any  suitable  finishing  boards, 
say  spruce  or  pine,  sound  and  narrow,  and  matched,  may  be  nailed  horizt)ntally  upon  the 
inside  furring,  to  make  the  inside  finish  of  the  walls.  This  will  make  the  walls  8  inches  thick 
composed  of  five  co^  erings,  enclosing  6  inches  of  spaces  or  four  almost  dead-air  spaces. 

The  building  will  have  Two  Stories,  and  joists  for  the  npper  fioor  will  be  built  to  match 
the  studding  of  the  walla.  The  ceilings ,  the  upper  floor,  the  rafters,  and  the  partitions  and 
doors,  dividing  up  the  rooms  below,  will  be  constructed  like  the  outer  walls,  except  that  no 
furring  will  be  used,  the  matched  boards  being  nailed  to  the  joists,  or  studding,  directly  on 
the  paper  lining.  In  other  words  these  parts  will  be  built  with  three  courses  of  paper  and  two 
of  boards,  the  boards  directly  covering  tlie  outside  paper. 

The  rafters  may  be  raised  so  as  to  leave  a  space  between  the  roof  boards  and  plates, 
through  which  any  hej\J  from  the  roof  may  pass  up  into  the  garret  and  out  through  a  ventilator 
.there  provided. 
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The  ground  room  may  be  divided  by  a  partition  into  a  milk,  butter,  and  work-room. 

The  former  will  be  at  the  rear  end,  and  where  the  floor  is  highest,  and  may  be  divided  into- 
two  r(X)ra8  if  retiuired,  say  one  small  room  for  storage. 

The  work-room,  or  churning-room,  will  be  located  at  the  other  or  the  front  end  towards- 
which  the  drainage  runs.    At  the  point  of  drainage,  an  outlet  must  be  provided  in  the  shape- 
of  a  pipe  or  gutter,  with  incline  enough  and  leading  far  enough  away,  to  carry  the  wash-water- 
out  of  range  of  influencing  the  atmosphere  of  the  daijy.    It  may  be  carried  to  garden  or  field 
and  serve  for  irrigation. 

At  Cornell  for  this  purpose  is  used  a  vitrified  earthenware  pipe,  which  is  six  inches  in 
diameter,  and  not  found  too  large  for  the  purpose.  It  is  two  rods  in  length  and  so  arrangetl 
that  it  can  be  swabbed  out  and  kept  clean.  A  jet  of  steam  from  a  small  engine  haa  lieen 
found  enough  to  keep  it  clean.  It  may  in  ordinary  practice  be  flushed  with  water.  The  upper 
room  may  be  used  for  curing  cheese  for  storage  or  like  purjMwes,  divided  up  according  to  need. 
The  windows  should  be  double  and  close-flttiner,  with  provision  for  easy  opening  when  required. 
It  would  be  well  to  have  some  of  the  vvindowsorovided  with  shutters.  Those  of  them  intendetl 
to  be  opened  should  l)e  provided,  too,  with  moveable  frames,  or  stretchers,  of  fine  wire-gauze, 
to  exclnde  flies  and  dust. 

Painting.  The  inside  of  the  buildins;  may  be  treated  to  a  coat  of  oil  and  shellac,  and  the* 
outside  to  two  ci>ats  of  white  paint.  At  tirst  oil  or  paint  will  give  a  taint  to  (lairy  products, 
but  this  has  been  found  to  disapixnvr  in  time.    Shellac  will  not  give  any  such  taint. 

Cost.  The  Cornell  University  dairy  building,  of  the  above  description,  16  x  26,  two  stories 
high,  each  divided  into  two  rooms,  the  whole  above  ground,  cost  $50().  The  framing  lumber 
cost  only  $15  ;  while  the  dressed  pine  $36  per  thousand.  Spruce  would  have  less  of  a  wood 
<xlor  than  the  pine,  and  cost  in  many  localities  less  than  half  that  price.  At  Cornell,  farm 
hands  working  up<m  it  were  cliarged  at  $1.50  ;  carpenters  at  $2.50;  and  teams,  \vith  drivers,^ 
at  $3.50  per  day.  The  cost  of  such  a  building,  outside  of  om^'s  own  farm  labor,  in  many  cases, 
would  be  a  comparatively  small  amount — even  less  than  $1(M). 

The  temperature  in  the  alwve  dairy  in  summer  is  constantly  about  60°,  and  in  winter  ia 
maintained  at  same  temperature  without  large  expenditure  of  heat. 

Says  Professor  Arnold  of  this  dairy  : — "  With  the  windows  close-fitted  and  double-glazed, 
this  building  is  prepared  to  withstand  changes  of  weather.  Neither  summer's  heat,  nor  the 
winter's  cold  can  make  more  than  a  faint  impression  upon  five  tight  walls  with  four  dead-air 
spaces  between  them,  and  the  ups  and  downs  of  the  season  are  not  felt  at  all.  This  is  just 
what  is  required  in  every  Cheese  Factory  and  Creamery,  and  a  very  important  consideration 
in  this  little  structure  is  that  it  is  comparatively  inexpensive.  The  floor  and  foundation  walls 
are  made  of  cheap  material,  and  with  unskilled  labor,  and  paper,  at  a  trifling  cost,  is  made, 
simpljj^  by  skilful  arrangement,  to  do  the  chief  work  of  protection  above  ground.  The  wood- 
work inside  is  simply  varnished,  giving  it  a  neat  look  and  making  it  easy  to  keep  clean,  and 
the  outside  is  well  and  tastefully  painted,  making  the  structure  in  all  respects  a  model  of 
neatness,  efliciency  and  economy.' 

There  is  one  possible  dofect  in  the  building  above  described.  The  writer  is  informed  th.it 
building  paper  nailed  aciosa  from  studding  to  studding,  bearing  only  on  the  studying,  maj 
after  a  few  years  tear  off.  The  supposed  reason  is  the  swaying  of  the  building.  But  one 
would  think  this  could  not  happen  if  the  building  were  solid  and  strong  enough  /lot  to  be 
swayed  by  the  wind.  Doubtless,  it  may  be  guarded  against.  The  writer  would  suggest  not 
stretching  the  paper  too  taut,  say  tacking  it  up  with  a  slight  crease,  or  fold ;  or,  in  any  waj^ 
that  would  leave  the  paper  a  little  lax — not  too  tense.  It  is  probable  that  the  thick,  ham,, 
board-like  building-paper  now  being  manufactured,  and  inexpensive,  would  not  be  possibly 
torn  or  broken  by  the  swaying  of  the  building. 

UTENSILS  AND  SUPPLIES.  Butter-making  is  possible  with  the  simplest  and  most 
primitive  appliances.  Butter  has  been  made,  and  may  l)e  mi.de  again,  by  concussion 
in  the  skin  of  an  animal.  An  animal  gave  the  miik ;  an  animal  furnished  the  appar- 
atus. Butter  may  be  made  with  a  bowl  and  a  spoon ;  butter  may  b'"  made  with  a  few  little 
old  pans  and  an  old  fashioned  dash-chum,  with  nothing  else.  Yet  there  are  butter-makers 
who  do  not  think  their  dairies  properly  equipped  without  a  thermometer  and  all  the  apparatus 
that  modern  ingenuity  has  invented  for  the  dairy.  Whether  it  is  wiser  to  continue  in  the  use 
of  primitive  appliances,  or  to  utilize  the  best  of  modern  improvements,  may  be  determined  by 
the  results  of  the  different  practices.  This  being  true,  it  is  enough  to  say  that  the  most 
successful  butter-makers  adopt  the  best  mechanical  helps  available.  First  are  the  Danes,  who 
are,  perhaps,  more  successful  than  all  others.  Says  Prof.  Sheldon  : — "They  study  the  prin- 
ciples of  their  art.  which  are  propounded  to  them  by  scientifi(;  teachers,  and  they  follow  out 
the  most  approved  systems,  and  adopt  the  most  modern  utensils. " 

Prof.  Bell,  speaking  of  the  "marvellous  advance"  in  cheese-making,  attributes  much  to 
mechanical  aids.  He  says ;  "  The  apparatus  supplied  now  leaves  little  to  be  desired,  furnishing 
a  striking  contrast  with  the  i)ast.  I  will  instance  the  jacketed  vat  and  the  gang-press.  The 
recent  improvements,  both  in  apparatus  and  meth(Kls,  have  the  advantage  over  the  dairymaids 
of  former  times  that  the  disciplined  force  carrying  the  repeating  rifle  and  revolver  would  have 
over  a  tumultuous  mob  armed  with  the  javelin  and  bow-  and  arrows  of  antiquity." 

Butter-making  is  quite  as  much  as  cheese-making  dei)endent  upon  mechanical  helps,  and 
the  contrast  between  the  jjractices  is  quite  as  striking  in  the  butter  as  it  is  in  the  cheese  dairies. 

Miss  Morley.  the  "Champion  Butter-maker,"  of  Wisconsin,  is  an  example  of  the  successful 
dairymaid  of  mwlern  times.     She  says:  "I  do  advocate  a  more  thdtough  investigation  of 
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improved  apparatus  for  butter-making,  and  a  more  enlightened  knowledge  of  different  method» 
than  to  many  seem  necessary." 

It  is  quite  unnecessary  to  take  up  limite<l  space  to  support  an  argument  that  will  be  very 
generally  admitted,  witli  even  less  proof  than  has  been  given.  It  is  allowed  that  there  are 
jwrsons  who  can  make  up  in  care  and  skill  for  lack  of  appliances,  but  it  must  be  claimed 
that  even  these  individuals  will  find  great  help  and  profit  in  tne  help  of  better  appliances ;  and 
as  to  the  many  who  lack  the  superior  skill,  it  is  only  by  the  help  of  suitable  appliances  that  they 
can  hope  to  attain  any  good  result. 

The  advantages  to  be  found  in  the  use  of  a  single  instrument — the  thermometer — have  only 
to  be  hinted  at  to  be  j^enerally  appreciated.  The  change  that  has  come  in  the  wake  of  the 
introduction  of  the  sewing-machine  is  an  illustration  of  the  possible  advantages  to  be  found  in 
the  introduction  of  improved  dairy  utensils.  The  difference  between  old-time  butter-making 
and  scientific  butcer-making,  is  mu(!h  like  the  difference  between  sewing  by  hanil  in  the  olil 
days  and  sewing  with  the  wonderful  UKxlern  machine.  The  change  made  in  one  case  shows 
the  change  [)08sible  in  the  other.  The  means  of  improvement  in  one  case  may  be  the  means  of 
improvement  in  the  other  case — mechanical  aids. 

There  are  some  Points  of  Merit  tliat  are  common  to  various  dairy  utensils.  They  are : 
First — Adaptability  to  tiie  object  intendetl.  Secornl — Simplicity  of  construction  and  working. 
Third — Working  easily.     Fotirth — Washing  easily.     Fifth — Cheapness.     Sixth — Durability. 

Home  of  the  precautions  against  impurities,' suggested  by  the  conveniences  such  as  we 
are  about  to  illustrate,  may  seem  like  making  too  much  of  trifles.  But  it  is  attention  to  just 
such  trifles  that  lia«  marked  the  highest  success  in  dairy  practice.  The  Darlingtons  have  made 
a  world-wide  reputation  for  production  of  fancy  butter,  which  has  supplied  the  tables  of 
presidents  and  ex-presidents  of  the  United  States,  and  of  millionaires.  The  8taV)le  and  hog-pen 
at  the  Darlington  farm,  are  out  of  the  sight  and  smelling  range  of  the  dairy.  The  milkers  are 
not  allowed  to  enter  the  dairy-house,  carrying  in  their  clothes  the  odors  of  the  stable.  Yet  the 
Darlingtons  are  not  "gentlemen  farmers,"  they  are  working  farmefti,  whose  system  of  man- 
agement is  within  the  scope  of  other  iijtelligent  and  progressive  farmers. 

Even  admitting  that  it  is  not  practicable  for  every  farmer  to  attain  to  that  degree  of  nicety 
in  his  dJiry  operations  which  characterizes  the  makers  of  gilt-edged  butter,  he  may  easily 
adopt  a  few  simple  precautions  that  will  reasonably  guard  against  every  offence  to  the  sense 
of  that  cleanliness  to  which  alone  he  may  owe  a  poHnible  market  for  a  high-priced  luxury — 
fine-flavored,  delicious-tasting  butter.  Such  precautions  are  very  necessary  in  the  care  of  the 
milk  from  the  stables  to  the  dairy;  for  here  lie  many  chances  of  doing  lasting  injury  to  the 
product,  by  sheer  negligence,  or  by  failing  to  adopt  some  simple  precaution  to  guard  against 
the  risks  to  which  milk  is  so  liable. 
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Dairy  Thermometers  are  very  little  different  from  ordinary  thermometers.  They 
should  be  constructed  in  a  way  to  be  easily  washed  and  not  easily  broken.  They  do  not 
III  indicate  so  wide  a  range  of  temperature,  and  consequently  have  wider  spaces,  making  them 
'" 'easier  to  readclosely.  Where  one  cannot  procure  a  dairy  thermometer,  the  next  thing  to 
do  is  to  buy  an  orclinary  weather  thermometer,,  which  can  be  had  at  almost  any  village 
store.  The  prices  "of  ordinary  thermometers  range  from  25  cents  to  one  dollar  each.  The 
coir,-nonest  one  to  be  had  may  be  made  to  serve  the  needed  purpose,  provided  that  it  be 
true.  It  should  lie  borne  in  mindhowever,  that  the  common  thermometers  are  frequently 
very  inaccurate,  and  that  little  dependence  should  be  placed  upon  them  before  they  have 
been  tested. 

To  Test  Thermometers.  Find  a  thermometer  in  the  vicinity  which  is  1^  iiown  to  be 
accurate,  and  compare  the  one  to  be  testeil  with  it.  In  comparing  the  two,  it  is  better  to 
insert  the  bulbs  of  both  in  water — in  the  same  dish — and  note  the  difference,  if  any.  If  one 
cannot  be  found  of  known  reliability,  there  is  still  another  plan.  Take  several  of  the 
thermometers  of  the  stock  in  hand  at  the  store  when  making  a  selection,  and  insert 
them  all  in  a  dish  of  water.  If  several  of  them  indicate  exactly  the  same  temperature  of 
water,  one  of  these  may  be  selected  with  considerable  certainty  that  it  will  be  correct.  It  is  a 
reasonable  presumption  that  if  two  or  more  of  them  agree  closely  they  are  likely  to  he  correct. 
If  one  desires  to  test  a  thermometer  already  in  one's  possession,  it  may  be  compared  with  those 
of  one's  neighbors.  Even  an  imperfect  thermometer  need  not  be  useless.  Having  found  to 
what  extent  it  is  astray,  allowance  may  be  made  for  the  difference.  For  instance,  if  a 
thermometer  reads  three  degiees  too  low,  always  add  three  degrees  to  its  reading.  If  in  such 
case  it  reads  59°,  call  the  temperature  62°. 

A  new  thermometer  is  more  or  less  subject  to  gradual  change  for  some  time.  After  two 
or  three  years  use.  however,  it  becomes  fixed.  A  thermometer  should  be  tested,  therefore, 
occasionally  in  the  first  years  of  its  use  ;  and  ^reat  cai"e  should  be  taken  not  to  lose  a  good  one 
l>y  breakage.  An  old  thermometer,  that  is  still  in  good  condition,  and  reliable,  is  an  instru- 
ment to  be  carefully  prized  in  tiairy  work. 

It  is  a  good  plan  to  buy  two  or  more  inexpensive  thermometers  at  the  same  time  ;  that  they 
may  serve  to  check  each  other,  and  supply  the  need  in  case  of  breakage. 

There  are  Three  Systems  of  noting  degrees  of  temperature,  called  respectively  Fahrenheit, 
Centigrade  (or  Celsius),  and  Reaumur.  The  one  is  indicated  by  the  letter  F.  as  50°i^. ,  one  by 
the  letter  C,  as  10°C,  and  the  other  by  Reav,  as  H°Reau.  Where  no  letter  is  given  after  the 
number  of  degrees,  it  is  understootl  to  be  the  system  in  vogue  where  one  is  writing.  The 
system  common  in  America  and  Great  Britain  is  Fahrenheit,  and  will  be  the  one  used  in  this 
lK)ok. 

Since  in  general  reading  one  may  find  the  use  of  a  system  foreign  to  that  in  common  use 
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>'h  own  ronntrv.  the  followinK  Table  Hhowing  tho  relation  of  tlic  three  BCalO' 
uperature  most  U8ed  in  dairying,  will  bo  found  convenient  for  reference  :— 


Temperature. 


Water  Boils 

Scalding 

Milk  Heating 

Milk  Warming 

New  Milk 

Cheese-Making 

Churning 

Packing  

W^a«hing  Granular  Butter 

Milk  Cooling 

Freezing 

Below  Zero,  C.  and  R . . . . 

I  >        . . . . 

»  F..  C.  and  R. 


Faht.  = 

Cent.  = 

RfcAU. 

212°     - 

100°       = 

80° 

150 

65.5 

52.4 

140 

60 

4« 

1()4 

40 

32 

98 

36.7 

29.3 

84 

28.9 

23.1 

01) 

15.5 

12.4 

59 

15 

12 

55  (iitid  below) 

12.1 

10.2 

45 

7.2 

5.8 

32 

0 

0 

23 

-5 

-4 

0 

-17.8 

-14.2 

-4 

-20 

-16 

To  convert  Centigrade  degrees  into  Fahrenheit  degrees  :  Multiply  the  number  of  degreen 
by  J  (or  1  8),  and  add  3£  to  the  product.  Examples  :  15"  C.  (  x  1 .8  =■  27  +  32)  -  S9  F-  Or,-  ao°C. 
<x  1.8  =  -30  +  83  =  )  -  /■  F.  To  convert  Reaumur  to  Faht. :  Multiply  by  Sh  and  add  32. 
Examples  :  12°  R.  ( x  2^  =  27  +32) -59  F.  Or.  - 16  R..(  x  2i  -  -  36  -1-  32)  =  -  4  F-  To  convert 
Fahrenheit  to  Centigrade  or  Reaumur:  Subtract  32 from  the  number  of  degrees,  and  multiply  by 
ifor  Centigrade,  and  J  for  Reaumur.  Examples  :  212°  F.  (-32  =  180  x  |)  =  lOo"  C.  Or, 
-  4°  F.  ( -  82-=  -  88  X  I)  =  - 16°  R.  Care  must  be  taken  to  note  the  minus  sign  when  used,  for  a 
failure  to  do  so  will  result  in  error. 

Milking:  Pails.  If  there  is  any  one  thing  of  more  importance  than  all  else  in  dairjdn^,  it 
is  cleanliness ;  if  there  is  any  one  thing  that  haa  most  characterised  the  oj-eration  of  milking, 
it  is  fllthinesfl !  The  ordinary  practice  has  been  to  milk  in  large-mouthed  oj  en  pails,  sometimes 
without  mttKing  the  slightest  pretence  to  cleaning  tlie  stable,  cow  or  udder.  After  the  milk 
has  been  drawn,  the  pail  is  perhaps  set  down  in  the  dirt,  near  at  hand,  there  to  stand  until  all 
the  cows  have  been  milked,  for  the  milk  to  catch  dust,  and.  as  it  ccwls,  to  absorb  (xlors.  After 
the  flat  bottoms  of  the  pails  and  the  soles  of  the  boots  of  milkers,  and  even  clothes,  are  more  or 
less  daubed  with  dirt,  the  milk  is  carried  to  the  dairy  to  be  strained. 

In  straining,  the  milk  is  perhaps  iwured  forcefully  through  a  cloth  or  seive,  that  catches 
the  little  dirt  that  cannot  get  tnrough  the  meshes,  which  dirt  as  it  accumulates  on  the  strainer 
becomes  prettj  well  washed  by  the  swift  streara  of  warm  milk,  of  wliatever  impurities  it 
contained  !  If  choice  were  to  be  made  between  the  impurities  in  the  milk  and  the  impurities 
lying  on  the  strainer  out  of  it,  very  often  the  latter  might  l)e  ])referreti  as  the  least  offensive  ! 
Yet  from  the  force  of  liabit.  thr  drinking  of  milk,  unstrained,  however  carefully  it  may  have 
been  milked,  would  be  thought  something  reckless  ;  but  after  it  hasj)a«He<l  the  magic  strainer, 
we  are  supposed  to  drink  that  same  milk  with  auiet  complacency  !  It  seems  somewhat  strange 
that  so  manifestly  impertect  an  operation  should  so  long  continue  without  being  modified  by 
some  improvement  in  practice,  or  in  mechanical  aids,  more  general  than  has  markeii  this  age 
of  progress.  We  do  read  of  a  i)ractice  in  the  Channel  Islands,  the  horn;-  )f  the  Alderney 
aiKi  the  Jersey,  tliat  is  not  so  open  to  the  objections  made  to  the  plan  generally  in  vogue 
elsewhere.  Milking  and  straining  are  done  at  one  operation.  The  strainer  is  tied  se<nirely 
over  the  narrow-mouthed  bucket,  and  a  large,  shallow  shell  is  placed  on  the  strainer.  The 
stream  of  milk  is  directed  into  the  shell,  where  its  force  is  spent,  and  it  gently  overflows  and 
falls  upon  and  through  the  ntrainer,  into  tlie  closed  jiail !  What  a  contrast  to  the  plan  of 
allowing  the  dirt  to  fall  in.  mix,  soak  and  stay  in  the  milk !  Tliere  is  something  cumbersome 
about  the  practice  just  descril)ed,  but  that  is  a  fault  which  ought  easily  to  l>e  remedied,  and  it 
pofenesses  a  vii^tue  far  exceeding  its  little  fault. 

Within  a  few  years,  milking  pails  have  l)een  introduced,  which  possess  great  merit  in  this 
direction  of  improvement,  and  it  is  to  be  hoixnl  that  tlie  old  way  even  yet  so  common,  will  s(K)n 
become  a  thing  of  the  past.  Tliese  pails  being  recent  inventions  are  generally  i)atented 
articles,  and  so  cannot  l>e  noticed  in  tliis  Manual,  which  for  obvious  reasons  ^^xcludes  every- 
thing of  a  i)roprietarj-  character  ;  but  every  dairyman  should  either  himself  contrive  some  way 
to  secure  the  desired  result  of  cleanliness,  or  procure  some  one  of  the  various  improved,  or 
strainer-milking  ^)ails  in  the  market! 

The  main  points  to  V)e  kept  in  mind  in  procuring  a  milking-pail  are  the  following :  A 
niilking-pail  should  effectually  protect  the  milk  from  any  contact  with  imjmrities  of  the 
8urroun<lings  ;  it  should  ensure  the  earliest,  sjieediest  and  most  effectual  straining  of  the  milk 
that  is  possible ;  and  it  should  be  plain,  cheap  and  durable.  A  rim  bottom  is  to  be  preferred  to 
a  flat  bottom,  ae  it  will  catch  and  hold  less  dirt.  Womlen  buckets  should  not  be  used  for 
milking-pails,  at  leaat  until  some  way  shall  have  been  found  to  render  the  pores  of  the  wood 
impervious  to  liquids. 
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MILK-SETTINO     VESSELS. 
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A  M'lk-Carrying;  Can.  There  are  nome  advantages  in  the  use  of  a  vessel  specially  adapted 
lor  the  carrying  of  milk,  and  the  striiiiiing  of  the  milk  directly  into  such  vessel.  This  nian  ' 
insures  an  earlier  strai.ning  of  the  milk,  th\is  shortening  the  time  that  any  dirt  which  falls  in 
the  milk  will  remain  in  it  soaking.  It  will  also  allow  or  the  (juicker  r«-moval  of  the  milk  from 
the  milking-place  to  a  purer  atmosphere,  where  it  can  be  aerated  while  lM>ing 
strained.  Or,  if  it  cannot  l)i>  far  enou^^i  removed  from  the  place  of  milking  to  And 
a  purer  atmosphere,  a  carrying-can  wul  at  least  keep  the  milk  cIost<d  from  the  air 
'  and  dust. 

Another  advantage  is  the  convenience  of  carrying  larger  quantities  of  milk  to 
the  dairy,  without  slopping ;  and  a  still  greater  (me  in  providing  against  the 
objectionable  practice  of  carrying  into  the  dairy  the  milking-pails  tluit  have  been 
set  down  on  the  floor  of  the  Htable.  This  last  is  im|)ortant.  The  milking-|mils  are 
liable  to  l)e  set  in  the  dirt ;  but  a  carrying-can  may  always  lie  set  one  side,  uiK)n  a 
l)oard,  a  lx)x  or  a  l)ench. 

A  convenient-sized  carrying-can  would  be  one  10  inches  in  dianu>ter  by  1.5 
inches  high — up  to  the  shoulder,  holding  ahtiut  60  pounds,  or  6  gallons,  imperial 
measure.  Strong  bottoms  of  pressed  tin  can  be  purchasetl  from  dealers  in  pressed 
tin  supplies. 

Milk-Setting  Veaiels.  Small  open  vessels  have  been  largely  used  in  the  past,  and  are  in 
quite  common  use  to-dav.  They  have  their  points  of  merit  and  their  disadvantages.  The 
best  of  this  sort  of  milk-vessel  is  the  modern  seamless  pan.  It  is  cheap,  light,  and  easily 
cleaned. 

Within  the  past  few  vears  has  been  introduced  a  new  system  of  milk-setting,  or  the  use 
of  larger-sized  vessels,  adapted  for  holding  larger  quantities  of  milk,  and  for  c(N)hng  the  milk 
by  means  of  water  or  ice.  These  milk-setting  vessels  are  called  ereaviers.  Whatever  may  be 
the  respective  merit  of  different  creamers  already  in  the  market,  they  all,  or  nearly  all,  possesH 
at  least  one  advantage  over  the  pans.  They  are  certainly  labor-saving  implements.  There  are 
farmers  now  using  creamers  which  they  claim  have  not  the  merits  of  the  old-fashioned  pan, 
except  in  this  one  point  of  -saving  labor.  This  seems  enough  to  ensure  their  use,  in  some  cases, 
in  spite  of  claimed  defects  that  make  them  in  some  respects  inferior  to  the  small  ojwn  pans. 
The  creamer  is  a  deservetlly  [xipular  milk-vessel. 

The  little  open  pans  that  have  so  long  and  well  served  the  neetl  of  the  dairymen  evidently 
do  not  fully  meet  the  wants  of  the  dairymen  of  to-day.  By  having  largcr-size<i  vessels  and 
fewer  of  them  the  objects  are  attained,  at  least,  of  less  labor,  more  convenience  and  greater 
cleanliness,  and  perhaps  less  cost. 

Some  dairymen  find  it  convenient  and  fconomical  to  employ  both  the  shallow  and  deej)- 
setting  systems.  The  former,  for  instance,  is  perhaps  found  more  advantageous  during  the 
hot  sumnier  ;  and  the  latter  system  in  fall  and  winter. 

Creamers  may  be  so  constructed  tliat  a  creaming  dipper  may  be  wholly  dispensed  with. 
The  creamer  is  provided  with  a  glass  through  which  the  cream  is  \isible,  and  a  fawct't  or  a 
l)lug  outlet  for  drawing  off  the  milk.  There  is  usually  a  distinct  line  of  sejtaration  between 
the  cream  and  the  milk,  which  serves  a  guide  in  the  separation.  When  reiKiy  to  skim,  the 
outlet  is  oiwned  and  the  skim-milk  allowed  to  run  into  a  milk  vessel.  A  cream  vessel  is  close 
at  hand,  and  when  the 'milk  is  nearly  all  oiit  this  cream  vessel  is  quickly  substituted  for  the 
milk  vessel,  and  the  cream  allowed  to  flow  into  it. 

Sometimes  tlie  cmtlet  is  closed  when  the  milk  has 
run  off,  and  the  cream  is  then  p(mied  out  from  the  top. 
Our  illustrations  show  the  plain  sorts  of  creamers 
which  any  tinsmith  may  construct.  • 

The  covers  of  the  creamers  illustrateil,  it  will  be 
noticed,  are  provided  with  wire-cloth  ventilators,  under 
the  handles.  The  flan|y>  of  the  cover  for  the  ojien- 
mouthed  can  fits  inside,  that  for  the  narrow-necked 
can  (m  the  outside.  On  the  can  itself  either  a  h(»ndle 
or  a  bail  may  be  used.  Wliere  the  can  has  to  l)e  lifte<l 
high,  the  handle  will  be  the  iH'tter.  The  dotted  lines 
show  the  Ixrttom  of  the  can. 

The  size  of  these  creamers  may  vary  from  ♦!  to  8 
inches  in  diameter,  and  from  18  to  22  iiu'lies  in  depth. 
Where  no  ice  is  used,  and  where  de^iendence  is 
placed  uiK)n  water  of  a  soniewhat  high  temjH'rature, 
say  above  fifty  degrees,  the  smaller  diameter  is  likely 
to  give  the  best  results,  especially  in  the  summer 
montlis.  The  cost  of  these  plain  creamers,  well  iiiade  with  goo<l  tin,  would  run  from  lii 
cents  to  $1.50  ;  according  to  the  style  of  the  creamer  and  the  cheapness  of  the  tinsmitli's 
labor,  which  varies  greatly  in  different  localities. 

Another  style  of  creamer  is  the  oval.  These  are  much  used  in  Europe,  and  are  generally 
known  as  the  Swartz  system.  They  are  used  usually  with  tankr-i  sunk  in  the  fl(x)r,  and  with 
ice.  They  are  made  from  17  to  27  inches  high;  15J  to  20  inches  long,  an<l  5^  to  7  inches  wide; 
holding  from  40  to  65  lbs.  milk.  The  smaller  and  narrower  creamers  will  usually  be  the  most 
effective  ;  for  instance,  one  ^  inches  wide,  15i  inches  long,  and  21  inches  high,  holding  50  lbs. 
For  small  dairies  where  the  dairy  outfit  is  not  elaborate,  and  especially  without  ice,  the  round 
creamers  before  referred  to  are  always  preferable. 
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SCIENTIFIC    DAIRY    I'R ACTIVE. 

The  Strainers  shown  in  ilhiHtiiition  ari-  <>f  difFcn-nt  HtyU'H,  thiit 
one  may  flii>  >»«■  to  Huit  tht-  nt'cil  of  f ht>  diiiry.  They  may  U' 
miulo  to' fit  tl»'  cifanKTH,  or  to  Ht  the  milk  larryin.'^  vchm*-!.  The  one 
stamlinK  oi>  l<'K'<  nu>?lit  \m>  \imhI  to  strain  fithi-r  m'w  milk,  cream,  or 
Imttcr-juilk,  were  it  not  that  tin-  two  latter  would  he  full  Ix-ttt-r  with 
I  somewhat  iarj^.-r  mesh  than  is  re(iuireil  for  new  milk.  It  is  an 
'xci'Ilent  plan  to  use  a  douhU'  strainer — one  of  both  wire  and  eloth. 
The  cloth  is  spread  over  the  flange  helow  the  wire  strainer,  and  ludd 
i)y  a  iiooj)  which  telescopes  tlie  HanKt'. 

Cream-Dippers  are  cliea|i  conveniences.     For  shallow-settinK,  a  small  scoo)!  is  Ix-st ;  HhaiH>d 
j^    like  the  old-fashioned  skimmer,  hut  without  niiy  holes.      For  deeii-settiujjf,  a 
Kooil  skimmer  will  l)e  found  in  the  lon^-handle  I  dip|H>r.  sha|H'd   like  an  in- 
verted cone. 

Any  tinsmith  can  make  these  simple  dishes.      It  is  retpiired  only  that  the 
ed)?e  Im'  thin  and  sharp;  that   is,  not  turned  over,  or  douhled.     The  I'dj^e  of 
*    HUt;h  dippers  is  usually  left  raw  (of  single  thickn<'ss)  hut  quite  smooth  ;  which 
n  I     allows  the  thick  cream  to  flow  into  the  dish  more  freely. 

/  /  Convenient  sizes  ;     For   tlie  scoo|).   't\  indu-s,  Krwtest  width  ;    ft   inches 

/  /in   len;fth  ;    depth,   J   inch.      For  the  dipjK'r,   hreadfh  at  to\>.  H  to  4  inches: 

^^       ^J        <lepth,  4  to  5  inches,  coming  to  a  point  helow  ;  length  of  turned  handle,  about 
W^         W         10  inches,  that  of  straight  handle,  ahout  'JO  inches, 

▼  T  Little  i)ractice  is  re<niired  in  the  use  of  these  crenm-di[i[iers  to  make  a  very 

thorough  Mkimming  of  the  cream.     By  their  use  the  milk  ii-     kimmed  from  the 
top,  thus  obtaining  cream  free  from  sediment, 

European  Cream-Dipprrs,  use<l  to  some  extent  in  England,  are  somotimeft 
made  of  I'namelled  iron.  It  is  doubtful  if  they  are  better  than  the  simple 
and  cheaj)  tin  dipiiers  just  described. 

Tanks.     In  shallow-setting,  the  milk  is  usually  st't  in  air  in  a  «'()ol  rcKmi,  not  alwve  tiO', 

In  deep-setting,  milk  must  be"  set  in  water.      This  makes  neces.sary  a  tank  or  resei'voir  for 

water  or  water  and  ice.     The  simplest  method  is  a  natural  well,  or  sjffing,  in  a  shaded,  cool 

MK  ^  place.    Sometinu's  a  i>ool  is  easily  made,  say  for  nmning 

«^A^  water,  which,  l)y  (constant  change,  will  Ije  always  cold. 

'^^ — "ZX^l !I25C~~~~Ba    -^  barrel  is  sometimes  made  to  serve  the  purjwse,  and 

,  when  it  stands  in  a  cool  i)lace,  and  the  water  is  cold,  and 
■  can  lie  several  times  changed,  it  will  do  for  small  ({uantities 
of  milk,  A  wcxulen  tank  need  not  l)e  very  expensive.  It 
should  Ih»  constnictetl  with  a  view  to  prevent  the  warm- 
ing of  the  water  by  the  outside  air  ;  with  timooth,  water- 
tight walls  for  retaining  water  and  for  easy  (^leaning ; 
and  with  an  inflow  m  overflow,  and  an  outflow,  lor 
water.  It  should  Ije  made  with  double  v.-ails  and 
bottom,  with  a  space  of  2  to  4  inches,  which  may  Ih' 
fllletl  with  charcoal.  The  inner  walls,  or  the  reservoir 
itself  must  lie  made  tight,  so  that  it  will  nt)t  leak  or  get 
damp.  It  is  jKissible  to  do  this  with  ])aint  or  varnish,  but 
not  easy.  It  is  better,  and  not  very  exjiensive,  to  line 
with  zinc.  Where  there  is  abundance  of  cold  water,  or 
"ice,  and  a  cold  room,  so  that  the  cooling  of  the  milk  will 
A.  Inflow.  B  overitow  c.  ()uiHnw(for  iiraiuing  not  be  retardetl  by  the  effect  of  the  warm  air,  the  double 
off  water  to  renew  tank).  D.  cimrconiiiiiing.  walls  and  charcoal  filling  jnay  1)6  dispensed  with  ;— the 
single-walled  tank,  lined  wiU^  zinc,  or  even  varnished,  being  sufficient.  In  the  European 
.Swartz  system,  the  tanks  are  made  of  slate,  brick,  stone,  or  cement,  and  sunk  almost  wholly 
below  the  surface  of  the  dairy  floor,  or  groimd.  There  should  be  a  least  5  inches  of  clear 
space  between  each  can,  and  the  cans  and  walls  of  tank. 

Cream-Holding  Vessel.  Since  there  is  a  loss  in  churning  different  lots  of  cream  that  have 
fit(K)il  in  different  vessels  and  ripened  unequally,  it  follows  that  all  the  cream  of  any  churning 
should  have  been  ke[)t  for  some  hours  at  lea«t  well  mixed  in  one  vessel.  To  do  thin  it  is 
necessary  to  have  a  cream-holder  large  enough  to  hold  all  the  cream  of  each  churning,  or,  in 
other  w()rds.  a  cream-holder  with  the  full  capacity  of  the  churn.  This  is  an  important  matter, 
and  will  liardiv  lie  ignorwl  by  the  thrifty  butter-maker  unless  he  should  l)e  ignorant  of  the 
percentage  of  loss  that  may  come  of  keeping  cream  of  diffei'ent  ages  in  separate  vessels. 

A  iK)int  of  merit  in  a  cream-holder  will  be  its  adaptation  to  heating  or  cooling  the  cream  by 
setting  the  holder  itself  into  hot  or  cold  water.  Tin  seems  best  to  meet  this  retjuirement,  and 
tin  has  the  merit  of  being  light,  easilj'^  cleansed,  and  cheap. 

CHURNS.     (Jhurning  is  one  of  the  most  important  of  dairy  processes.      At  one  time 
churning  was  all  there  was  of  butter-making ;   it  is  a  process  even  now  absolutely 
necessary.     It  hiis  l)een  the  most  laborious  and  un])lea8ant  part  of  butter-making ;  it  now 
may  be  matle  an  agreeable  and  easy  part  of  the  work.      Churning  has  l)een  the  means  of 
spoiling  millions  of  pounds  of  butter ;  it  has  now  been  reduced  to  a  science,  and  to  do  it 
properly  and  well  is  to  do  a  large  part  towards  the  production  of  the  real  "gilt  edged." 
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Churning  is  a  prooenH  that  almost  nxire  than  any  other  in  hutter-niaking  dep«'ndH  for  iK'ing 
\\  t'll  done  u|Min  the  implement  used.  A  ixTwrn  who  Ih  intelligent  and  Hkilfiil  may  milk  in  an 
o|K'n  imil.  set  milk  in  an  ofx-n  jmn.  keep  cream  in  a  common  house  jar,  prcMS  and  salt  butter  witli 
ii  iadfe  in  a  bowl,  ami  be  able  to  iMick  a  Hne  article.  Hut  there  are  some  churns  whiih.  though 
miuiipulated  most  skilfully,  will  comjiletely  HiM>il  the  priMluct.  Harris  Ii«'wis  Hays  that  the 
churn  which  brings  butter  ordinarily  m  five  minutes  has  ruirie<l  the  butter  in  two  and  a  half 
niimites — bcfurc  the  proccHH  in  half  tlinie ! 

There  have  Un-n  uumy  erroneous  ideas  about  churns,  and  tlairymen  have  bought  churn 
after  churn  only  to  throw  them  asicle,  and  to  <'oine  Ixick  to  the  "old  dash-churn."  This  has 
UmI  to  a  very  rommon  claim  that  the  old  daiili-cliurn  could  not  Im)  improved  u]M)n.  Vet  the 
\  cry  fac*;  that  so  numy  churns  have  iM-en  inveiite<l,  sold,  lN>ught  and  tried,  is  a  prtM)f  that  the 
old  stand-by  was  not  perfjftly  satisfactory.  That  it  has  its  defects  may  easily  U"  seen.  It  is 
adniittediv  liard  to  o|>erate  ;  churning  and  turning  grindstone  have  ground  out  in  many  voung 
breasts  all  enthusiasm  for  the  farm.  It  is  mit  well  adapted  for  washing  the  butter  in  the 
gniiudar  form  ;  and  this  iiriK-ess.  in  inijiortance,  is  second  to  no  other  in  butt<'r-iimking. 

It  wan  not  strange  that  prejudices  arose  against  ivw  churns.  Tht<  patent  otllce  records 
will  explain  such  iirejudices.  Ho  diH-s  the  unhappy  experience  of  thousands  of  farmers,  who, 
tenipt(*<l  by  the  alluring  promise  of  each  new  churn,  were  led  to  buy  in  umny  cases  only  to  set 
aside  a  worthless  thing  that  carried  in  its  tractk  only  <lisapp«>intiiient. 

There  is  no  further  need,  however,  either  for  clinging,  on  the  oiu'  hand,  to  the  old  dash- 
chiirn.  as  though  it  were  perfection;  nor,  on  the  other  liand.  of  Ining  more  in  dre.-id  of  a  churn 
agent  than  of  a  tramp.  Dairv  science  has  advanctid  t-nough  now  to  prove  that  the  old  dash- 
churn,  unlike  the  violin,  can  in'  imjiroved  upon,  and  to  demonstrate  wherein  li«'  the  defects  or 
nu'rits  of  a  churn,  so  that  one  ought  t()  lie  aide  to  select  one  with  the  same  contidence  that  he 
would  buy  a  mowing  machine. 

Churns  may  be  divided  into  two  general  clusses  :  First,  are  movable  Inxlies  with  fixwl 
(lasherH.  or  without  dasliers.  Second,  are  those  with  stationarj  iiodies,  iind  movable  dasherH. 
It  will  Ik'  found  that  with  one  excepticm  the  second  class  of  churns  are,  in  all  the  ]H)ints 
given,  except  one,  inferior  to  those  of  the  first  class. 

Chiu'iis  of  the  se<'ond  class  mentiontil  are  not  worthless,  but  more  or  less  faulty  and  inferior. 
Some  of  them  are,  indeed,  worse  than  useless,  but  others  of  them  jxissess  fair  merit.  The 
ones  which  stand  best  are  those  which  come  nearest  to  the  cylindrical  form,  and  have  the 
Hini]>lest  system  of  dashers. 

Churns  of  the  first  class  may  l)e  divided  into  two  8ub-<rla«8es,  namelv:  revolving  churns 
and  oscillating  churns.  Each  sort  has  its  advur.tage  iuid  disadvantage,  "fhe  disadvantages  of 
the  revolving  churn  lire  the  ditticulty  of  making  a  tight  cover,  also  the  diltlculty  of  ventilation. 
Where  they  are  not  j)roperly  ventilated  they  re<iuire  a  gri'ater  < liameter. 

The  revolving  churn,  without  dashers — tixeil  or  nu)vable.  to  be  at  its  liest  should  Ijb 
provided  with  ventilation,  or  for  escape  of  gft«;  its  diameter  should  be  small  enough  to  make 
it  easy  to  work:  its  cover  should  be  a  convenient  ajid  tight-fitting  one,  and  it  should  lie 
pr()vided  with  a  c(mvenient  strainer  for  drawing  otf  the  butter-milk,  a/id  washing  the  butter. 
This  done  there  is  little  improvement  to  Ihj  made  in  it. 

The  oscillating  churn  has  <me  advantage  over  the  revolving  churn;  its  oi)ening  being 
always  on  the  upper  side,  the  cover  is  easily  fitted  on.  P  has  the  disadvantage  of  being  harder 
i;o  operate  than  the  revolving  churn,  and  in  tnm\e  cases  seems  to  agitate  the  cream  to«)  much 
and  to  bring  the  butter  t(X)  quickly.  It  is  best  suited  f  >r  small  dairies,  and  the  best  of  them 
doubtless  may  be  operated  so  as  not  to  injure  the  grain. 

Points  of  Merit  in  a  Chum  are  :  Fimt.  The  agitation  should  be  of  such  a  character  that 
the  cream  is  churntHl  by  concusirioii  rather  than  friction.  One  would  suppose  that  the  fat  glob- 
ule, protected  for  the  time  being  in  a  liquid,  would  f^tand  agitation  of  any  soit ;  but  when  we 
remember  that  one  churn  will  bring  the  oiitter  in  five  minutes  which  would  n(jt  come  in  thirty 
minutes  in  another  churn,  we  can  conceive  of  it  being  iH)ssible  t(j  over-agitate  cream  in  churning. 

Whatever  may  be  the  effect  at  the  l)eginning  of  churning,  it  is  without  <iuestion  that  when 
cream  begins  to  "  break"  and  butter  to  ••  form,"  the  character  of  the  agitation  may  be  such  as 
to  injure  the  ^ain  of  the  butter.  It  is  the  exi)erience  of  butter-makers  that  sonie  churns 
destroy  the  gram  and  make  the  butter  greasy. 

Another  (piesticm  is  settled.  It  is  not  the  slow  churns  which  injure  the  grain  of  butter 
but  tho  quick  cluirus.  Tne  slow  churns  are  the  churns  without  inside  fixtures ;  the  quick 
churns  are  the  churns  with  dashers. 

Seeoiiii.  A  churn  should  give  cream  Uniform  Affitation.  The  cream  should  be  churned 
all  alike  and  the  butter  come  as  near  as  possible  nt  the  same  time.  This  is  imnortant  for 
quantity  as  well  as  quality  of  butter.  When  all  the  cream  is  agitated  alike,  uiore  of  the  cream 
is  churned  without  some  of  it  being  over-churned.  When  butter  all  comes  at  the  same 
time  there  is  less  waste  of  butter  in  butter-milk  in  draining  or  washing.  The  churn  vMiich 
meets  this  condition  is  again,  a  churn  without  dashers — esj)ecially  a  revolving  churn. 

Tliird.  It  is  required  that  the  churn  l)e  Adapted  to  the  Granular  Process  of  churning.  It 
is  possibte  to  make  and  wash  granular  butter  with  any  churn.  It  may  l)e  done  even  with  a 
dasher  churn  ;  but  to  do  it  requires  considerable  skill,  absolutely  demands  a  lower  temiierature 
of  the  butter  in  washing,  and  calls  more  for  othei  meclianical  helps,  such  as  milk  or  water 
vessels,  strainers,  etc.  Churns  witliout  dashers  will  do  this  work  in  the  simplest,  easiest 
manner  possible.  The  movable-body  feature  of  such  churns  is  especially  adapted  to  tliis 
jequirement. 
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Fourth.  There  should  be  No  Waste  of  Cream.  The  waste  uf  cream  in  some  churns  is  a 
direct  loss  and  it  is  usually  uncleanly,  or,  in  mother  words,  undairylike.  Cream  grinding^ 
oetween  two  hard  surfaces,  as  tetween  shafts  and  bearings,  is  not  only  a  waste  but  makes 
the  butter  greasy.  Cream  constantly  slopping  out  of  the  churn,  and  on  the  cover,  not  only 
is  less  uniformly  agitated  but  it  is  more  or  less  wasted.  The  movable-body  churn  is  preferable, 
for  if  prop  jJy  constructed  there  is  neither  grinding  nor  loss  of  cream. 

Fifth.  Ease  of  Working  is  a  very  important  essential  in  a  churn.  It  was  the  hard  work 
of  churning  that  brought  into  favor  the  quick  churns  that  have  spoiled  so  much  butter.  The 
movable-body  churns  are  doubtless  the  easier  churns  to  work  of  the  two  classes. 

Among  these  the  revolving  churn,  if  rightly  constructed,  is  easier  than  the  oecillati^ig^ 
chum,  especially  for  large  quantities. 

Prof  *.ruoi"d,  m  "American  Dairying,"  showed  that  the  better  the  old  dash  churn  was 
constructed  for  good  work,  the  harder  it  was  to  operate.  This  is  not  true  of  the  revolving 
chum.  It  would  seem  ibat  the  construction  of  the  revolving  churn  with  a  view  to  making  it 
easy  to  operate  is  the  verj  ucst  construction  to  ensure  good  work !  Such  construction  means, 
slower  churning  perhaps;  but  slower  churning,  aa  a  rule,  means  better  butter,  and  it  certainly 
means  b  -tter  butter  in  this  case. 

The  j-evolving  churn,  to  be  at  its  best,  should  be  so  constructed  as  to  bring  the  lift  as  neor 
as  possible  to  the  centre.  This  is  done  by  making  the  diameter  of  the  revolution  as  small  a» 
possible.  Th'j  less  the  diameter,  up  to  u  certain  point,  the  longer  will  it  take  ..o  bring  the 
butter,  but  the  easier  will  be  the  working.  The  diameter  requires  to  be  from  about  o:'e  foot, 
for  small  sizes,  up  to  abQut  two  feet  for  a  good-sized  daily  churn. 

Perhaps  the  two  best  forms  of  revolving  churn  are  the  box  churn  and  the  barrd  chum. 
The  box  should  be  made  of  rectangular  form  and  oblong,  witj  the  bearings  at  the  middle  of 
each  end,  and  revolved,  of  course,  horizontally.  The  barrel  churn  is  made  preferably  to  revolve 
end-over-end ;  and,  to  secure  the  necessary  ^all  diameter  without  sacrifice  of  size,  may  be 
made  larger  in  diameter  than  in  length,  inside. 

Patents  on  churns  do  not  cover  these  excellent  features,  so  one  may  buy  or  make, 
according  to  his  choice,  unless  one  has  a  preference  for  some  particular  convenience  which  is 
patented. 

SixJi.  Ventilation  is  essential  in  a  churn.  When  cream  is  first  subjected  to  agitation, 
especially  if  it  be  at  all  sour,  it  evolves  gas.  This  gas  should  be  allowed  to  escape  ;  both  for 
sake  of  easy  churning  and  quality  of  butter.  With  the  old  dash  churn  the  ventilation  was 
easy — through  a  loose  and  open  cover.  The  revolving  churn,  which  bears  off  the  palm  in 
perhaps  all  other  respects,  is  tne  weakest  of  all  at  this  point.  To  prevent  loss  of  cream  it 
must  needs  be  well  closed  up.  It  is  necessary,  when  using  a  revolving  churn,  when  not 
otherwise  provided  for,  to  stop  occasionally,  pull  out  the  stopple  or  plug  and  let  the  gas 
escape.  This  is  done  frequently  in  the  beginning  of  the  process.  Afterwards  it  is  not  so 
nece-ssary.  Some  churns  have  patented  arrangements  for  this  purpose ;  but  these  features 
must  be  left  to  the  circulars  of  manufacturers. 

Seventh.  Easy  to  keep  Clean  is  a  very  important  requisite  in  churns.  It  ought  not  to  be 
necessary  to  enlarge  here  upon  the  need  of  absolute  cleanliness  in  butter-making.  It  is  at 
once  one  of  the  most  difficult  and  necessary  attainments  in  dairy-work  to  become  proficient  in 
neatness  and  cleanliness.  It  is  well  tljen  to  have  implements  that  are  easy  cleaned,  for  often 
this  is  their  only  chance  of  being  kept  clean.  The  chum  easiest  to  clean,  by  far,  is  the  churn 
without  inside  fixtures — the  revolving  or  oscillating  churn. 

Eighth.  There  are  a  few  General  Points  of  Merit,  that  will  be  always  in  one's  mind  in 
making  choice  of  most  any  implement.  They  are  simplicity  and  durability  of  construction, 
lightness  and  portability,  and  reasonable  cheapness.  Nearly  all  the  churns  in  the  market 
possess  these  meriis.  The  cost  of  a  good  buggy  or  a  good  mowing-machine  is  perhaps  ten 
times  the  cost  of  a  good  churn. 

The  Best  Churn  Not  New.  The  revolving  churn  is  an  old  churn ;  it  was  used  and  well 
liked  over  a  quarter  of  a  century  ago.  Mr.  Flint,  writing  in  his  standard  book,  published  so 
long  ;;^o  as  1860,  and  quoted  even  yet,  says  :  •'  It  is  the  concussion,  rather  than  the  motion, 
which  serves  to  bring  the  butter.  This  may  be  jnoduced  in  the  simple  square  box  as  well  as 
by  the  dasher  churn;  and  it  is  the  opinion  of  a  scientific  gentleman,  with  whom  I  have 
conversed  on  the  subject,  that  the  perfect  square  is  the  best  form  of  tlie  churn  over  invented. 
The  cream  or  milk  in  this  churn  has  a  peculiar  compound  motion,  ami  tlie  concussion  on  the 
corners  and  right-angled  sides  is  very  great,  and  causes  the  butter  to  come  as  rapiiUy  as  it  is 
judicious  to  have  it.  No  dasher  is  recjuired.  If  anyone  is  inclined  to  doubt  the  superiority  of 
this  form  over  all  others  he  can  easily  try  it  and  satisfy  himself.     It  costs  hut  little." 

It  may  be  asked  how  it  is,  while  there  ^^as  known  a  churn  which  is  so  near  an  approach 
to  perfection,  so  many  worthless  patent  churns  could  have  been  sold?  There  are  several 
reasons.  The  revo'ving  churn  embodied  the  right  principle,  but  it  had  minor  defects  that 
have  only  within  a  comparatively  short  time  been  remedied.  It  had  not  been  generally  intro- 
duced. Without  the  modern  improvements  it  has  Ix'en  constantly  growing  in  favor,  and  is 
being  more  and  more  extensively  used.  Lastly,  it  was  not  jxtpularly  known  that'  a  churn 
without  dashers  was  a  churn  ujwn  a  right  principle.  And  in  this  connection  it  will  be  well 
to  note  how  it  came  about  that  so  many  churns  were  made  uix)n  a  wrong  principle,  sold, 
and,  for  a  time,  used.  If  we  see  wherein  mistakes  have  been  already  made,  we  are  better 
able  to  avoid  mistakes  in  the  future.  The  difficulties  in  churning  in  the  past,  that  made 
churning  unsatisfacjtory,  were  often  supposed  to  lie  in  the  churn,  when  they  were  in  something 
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else.  The  old  way  was  faulty  in  not  having  regard  for  the  condition  of  the  cream,  its 
temperature,  or  the  capacity  of  the  churn.  As  a  result,  the  length  of  time  required  to 
bring  the  butter,  and  the  butter  itself,  was  variable,  in  quality  and  quantity.  This  was  all 
attributed  to  the  churn.  The  greatest  fault  of  the  old  churn — that  of  being  too  hard  to 
operate — added  to  its  supp<>^^  h1  faults,  condemned  it,  and  made  dairymen  look  for  something 
better.  Its  peculiar  merit,  or  the  merit  of  saving  the  grain  and  producing  good  butter,  was 
not  fully  appreciated ;  the  operator  at  one  time  had  no  notion  that  grain  in  butter  was  of  any 
importance.  Taking  into  account  the  real  and  fancied  faults  of  the  chum,  and  having  no 
idea  of  what  were  the  actual  requisites  of  such  an  article,  the  inventor  came  forward  with  a 
view  to  help  matters.  His  reasoning  was  simple ;  it  takes  so  long  to  bring  butter  with  the  old 
churn,  and  tlie  work  is  so  hard,  something  is  required  that  will  bring  butter  at  least  quicker, 
and  if  possible,  easier.  Here  was  the  rock  upon  which  the  hundreds  of  "patent  churns" 
split,  and  which  giound  to  grease  half  the  butter  of  a  generation.  It  was  in  this  way  that 
the  countrv  became  flooded  with  egg-beaters  and  threshing-re achines  for  agitating  cream. 

To  the  foregoing  the  following  clipping  is  pertinent : — 

"  The  Best  Churn. — Mr.  James  6ray,  of  Edwards  County,  has  a  churn  nearly  like  the  one 
his  father  used  when  he  was  a  child,  fifty  years  ago.  It  is  one  of  the  most  simple  churns 
imaginable  in  construction,  and  it  does  its  work  perfectly.  There  are  no  inside  fixtures  to  g>  c 
out  of  Older,  but  it  is  a  simple  box  two  feet  long  and  fourteen  inches  wide,  while  each  of  the 
square  ends  has  a  block  of  hard  wood  screwetl  on  to  the  outside  center  in  which  is  fastened  a 
gudgeon  on  which  the  box  revolves.  The  cream  is  put  inside  of  the  box  and  at  each  revolution 
travels  eight  feet,  constantly  rolling,  and  at  the  same  time  gets  four  times  broken  up  by  falling 
to  the  lower  side.  These  churns  are  easiest  to  keep  in  order,  easiest  to  wash,  and  there  is  no 
royalty  as  they  are  not  patented  ;  any  good  carpenter  can  make  one.  I  wish  the  dairymen  of 
Pawnee  county  to  think  of  this  matter,  for  if  it  is  worth  while  to  make  butter  at  all  it  is  worth 
making  well,  and  also  we  want  all  the  butter  the  cream  contains  and  with  as  little  labor  as 
possible.  I  am  using  one  of  these  box  churns.  My  little  girl — not  yet  four  years  old — turns  it 
because  she  likes  to,  and  my  wife  would  not  exchange  it  for  all  the  other  churns  she  ever  used 
combined." 

The  above  at  once  shows  the  age  of  the  revolving  sort  of  churns,  some  of  the  defects  in 
their  earljr  construction;  and  their  merits,  which  they  possess  in  spite  of  such  defects.  Up  to  a 
late  day  it  was  supposed  that  the  large  diameter  of  two  feet,  as  above,  was  necessary  to  the 
churning  of  the  cream.  Later  exi^crience  has  shown  that  from  one  foot  to  18  inches  is  enough 
for  the  diameter,  or  fall  of  the  cream.  The  square  box,  or  the  end-over-end  barrel  of  that 
diameter  will  do  good  work  and  be  niiiy  to  revolve. 

Size  of  Chum  required.  In  buying  a  new  churn,  get  one  too  large,  rather  than  too  smalU 
or  one  that  will  not  be  over-filled  when  the  churning  is  large. 

Best  Material  for  Churns.  Wood  seems  to  be  the  best  material  for  churns.  Tin  which 
is  best  for  many  dairy  implements  is  faulty  for  churns.  Tin  is  too  rapid  a  conductor  of  heat. 
The  wood  used  for  churns  is  pine,  spruce,  oak,  butternut,  &c.  The  softer  woods  have  the 
advantage  that  they  are  easily  constructed  so  as  not  to  leak,  and  they  are  light.  Churns  of 
various  kinds  of  wood  have  been  used  with  great  satisfaction.  It  must  be  remembered,  how- 
ever, that  the  churn  is  not  an  everyday  cream-holder,  for  if  it  were,  there  would  be  an 
insuperable  objectitin  to  wood. 

Granular-Butter  Holder.  Where  dairies  are  small  and  churnings  are  as  frequent  as  they 
ought  to  be,  the  practice  may  be  followed,  as  explained  already,  of  accumulating  several 
churnings,  to  b<i  pressed  and  salted  at  one  time.  To  follow  out  this  practice,  a  vessel  is  required 
in  which  the  granular  butter  of  the  different  churnings  may  be  kept  together.  A  ^ood. 
strong  barrel,  with  a  close-fitting  cover,  will  serve  the  purpose.  Something  must  be  provided 
to  place  on  the  top  of  the  butter,  to  press  it  down,  allowing  the  brine  to  rise  over  it,  to  keep 
the  butter  from  being  exposed  to  the  air.  This  is  because  the  butter  is  so  much  lighter  than 
the  brine.  If  not  weighed  down  it  would  be  constantly.exposed.  Something  perforated,  with 
holes  too  small  to  allow  the  butter  to  pass  through,  would  be  the  thing  required.  One  thing 
more  would  be  a  convenience,  if  not  absolutely  necessary.  It  is  a  hole  at  the  bottom  and  a 
plug.  The  plug  removed,  a  strainer  could  be  inserted,  the  brine  drawn  off,  the  butter 
washetl,  and  the  water  drawn  off  in  a  similar  way.  Without  this  convenience  the  butter  may 
be  dipped  (jut  with  a  seive-dipper,  and  washed  or  rinsed  upon  the  butter-press. 

Butter  in  the  gi'anular  form  may  be  put  into  muslin  bags  and  then  kept  in  brine  in  a 
butter-holder.     Or,  the  holder  would  be  useful  to  hold  rolls  of  butter,  wrapped  in  suitable  cloths. 

Butter  Press  or  "Worker."  Hand-contact  with  butter  is  objectionable  as  injurious  to 
the  butter  itself,  and  because  working  butter  by  hand  will  injure  the  operator  who  is  in 
delicate  health.  Himd-contact  may  easily  be  avoided  by  the  use  of  a  "  butter- worker,"  which 
will  also  enable  one  to  do  the  work  easier,  more  quickly  and  in  every  respect  better.  This 
instrument  is  adapted  to  the  work  of  pressing  out  butter-milk,  water,  or  brine ;  working  in 
salt,  and  even-mixing  the  butter  to  make  one  or  more  samplesof  butter  uniform.  There  are 
various  "butter- workers"  in  the  market,  and  most  of  them  possess  merit. 

The  main  reciuirement  in  a  butter-preas,  Iwsides  the  essentials  common  to  most  utensils  in 
dairy  use.  i.s  the  adaptabilitv  for  completely  and  speedily  freeing  the  butter  from  water, 
making  the  butter  solid,  and  evenlj^  mixing  in  the  salt,  and  doing  this  without  injuring  the 
grain,  or  requiring  an  undue  expenditure  of  labour.  It  should  be  made  of  hard-wood,  that  it 
may  easily  be  cleaned  and  kept  clean,  and  it  should  not  be  expensive. 

The  most  common  and  the  cheapest  butter-press,  and  one  possessing  a  good  deal  of  merit, 
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is  the  table  and  lever,  wliich  being  common  property,  may  be  constructed  by  anyone  who 
finds  it  cheaper  to  make  than  to  buy.  Prof.  Arnold  describes  the  construction  of  one.  The 
table  is  made  of  two-inch  hardwood  plank,  birch,  maple  or  white  oak.  The  sizes  range  from 
three  to  six  feet  in  length,  two  to  four  feet  wide  at  one  end,  and  half  the  width  at  the  smaller 
end.  It  stands  on  either  three  or  four  legs,  and  inclines  towards  the  narrow  end,  so  as  to  drain 
off  the  liquid  as  it  is  worked  out  of  the  butter.  A.  hollow  groove  on  either  side  of  the  table 
guides  the  liquid  down  the  incline  to  a  point  and  into  a  pail.  A  loosely-fitting  standard  sets  in 
a  hole  at  the  middle  of  the  lower  end  of  the  plank,  resting  upon  a  shoulder,  and  ftistened  in 
place  by  a  pin  through  the  end,  which  reaches  down  below  the  plank.  Through  a  hole  in  this 
standard  one  end  of  the  lever  is  inserted,  and  the  other  is  handled  by  the  operator.  The  lever 
would  be  from  two  to  four  inches  through  and  may  be  round,  square,  octagonal,  three- 
cornered,  or  fiat  on  one  side  and  round  on  the  other,  or  it  may  be  fluted. 

It  is  worked  by  a  direct  downward  pressure  ujwn  the  butter,  rather  than  by  a  grinding  or 
rolling  pressure.  The  more  advanced  s'-ientific  process  will  in  time  do  away  with  the  general 
usefulness  of  this  instrument ;  but  wherever  butter  is  "worked"  it  has  a  place  to  fill. 

Butter  Moulds.  Among  our  illustrations  (page  37)  will  be  found  a  convenient  hand-mould 
for  shaping  butter  in  cylindrical  rolls,  as  described  under  "  packing."  It  is  made  double, 
upon  the  principle  of  a  pair  of  shears.  The  illustration  makes  the  construction  sufficiently 
plain.  A  good  blacksmith  can  make  the  metal  part,  and  anyone  accustomed  to  working  in 
wood  can  do  the  rest.  The  cost  maj  be  from  one  to  two  dollars.  The  small  hand-moulds 
that  have  lon^  been  in  common  use,  by  which  table  prints  have  l)een  made,  are  a  most 
convenient  article  for  every  dairyman  who  wishes  to  put  up  butter  in  the  form  of  table  prints. 
When  delivery  direct  to  the  consumer  is  ixissible,  it  is  well  to  adopt  some  design  tl.at  will 
listinguish  one's  own  butter  from  all  otlier  butter. 

Moulds,  Prints,  &c. ,  for  making  butter  into  table  shapes,  are  cheaper  purchased  than  made 
at  home.  See  that  they  are  made  of  suitable  wood,  say  white-wood,  free  from  knots  and 
cracks,  and  that  the  surfaces  are  smooth,  to  allow  the  butter  to  come  out  easily  and  maintain 
its  proper  shape. 

For  table  prints,  do  not  get  too  large  a  mould.  Small  prints  in  handling  kee^)  their  shape 
better,  and  they  are  more  popular  with  buyers.  A  half-pound  print  of  butter  is  as  large  as 
ever  required.  A  neat  guarter-pjund  print  will  generally  sell  the  best  of  all.  Plain,  cylindrical 
rolls  may  be  made  of  larger  size  than  fancy  prints ;  tliev  handle  easily,  and  may  be  sliced  oft 
for  table  use.  Owing  to  their  comjiact  shape,  they  handle  and  pack  easily  without  getting 
out  of  shape. 


Butter  Packer. 

Packing  Pestles,  Scoops,  &c.,  may  be  bought  of  dealers  in  dairy  supplies ;  or  may  bo 
made  to  order  by  any  wood-worker. 

The  Package.  The  most  common  form  of  jmckage,  or  one  that  lias  1)est  held  its  own  so 
far,  is  that  already  referred  to  as  the  Welch  tub.  The  almost  universal  use  of  that  form  of 
package  on  tliis  side  of  the  water  is  proof  tliat  it  has  merit.  It  certainly  has  some  defects,  to 
one  of  which  allusion  has  been  made— the  lack  of  a  water-tight  cover. 

The  following  are  the  Points  of  Merit  in  a  butter  tub  :  First.  The  tub  should  In?  of  Best 
Quality.  This  is  important ;  it  is  not  economy  to  save  a  few  cents  on  the  tub  at  the  expense  of 
quality.  When  the  tub  is  inferior,  either  as  to  quality  of  protecting  or  quality  of  preserving 
the  butter,  or  as  to  appearance,  there  will  be  more  discount  on  the  butter  than  will  be  saved 
on  the  tub.  One  could  hardly  save  on  the  cost  of  the  tub  more  than  one-half  cent  per  pound 
of  butter,  and  the  defects  of  the  tub  might  make  the  butter  sell  for  say  from  one  to  five 
cents  or  ten  cents  less  than  it  would  have  sold  for  had  it  been  letter  packed  and  Ijetter  preserved 
in  a  better  tub.  Not  only  may  there  be  a  hjss  per  pound  from  a  defective  package  and 
packing,  but  the  butter  may  be  actually  unsaleable  at  any  price. 

Second.  The  tub  should  be  New.  Until  tulis  are  made  of  a  different  sort  from  what  are 
yet  in  the  market  they  are  unsuitable  for  rei»eated  use.  Butter  should  not  be  packed  in  an  old 
tub.  Could  it  be  got  for  nothing,  it  would  Iw  a  losing  jwlicy  to  use  a  tul)  the  second  time  in 
which  to  pack  butter.  The  ajjpearance  alone  is  enough  to  discount  i<ic  butter  more  than 
enough  to  cover  C(Mt  of  a  new  tub.  Old  tubs  cauiKit  be  got  for  nothing,  as  tliey  are  always  of 
some  value  for  other  uses  ;  so  there  is  no  reason,  for  the  supposed  sliglit  saving  In^ween  the 
cost  of  new  and  old  tubs,  for  using  any  but  a  good  and  new  tub,  (iood  niacltine-niade  tubs  of 
excellent  quality  are  common  aiul  low-in-iced.  making  it  less  an  object  to  use  an  inferior 
article. 

Third.  The  tub  should  be  Light  in  Weight  and  liave  a  Neat  Appearance.  The  weight 
affects  the  apj)earance.  but  the  advantage  of  a  liglit  tub  is  mainly  that  it  makes  easier  handling 
and  a  saving  in  freight.  More  regard  slionld  be  biid  to  appearance.  Men  judge  even  eating 
quality  through  the  ej-e.  If  it  were  not  for  that  reason  butter-color,  which  if  good  is 
necessarily  tasteless,  would  find  no  market.  The  imagination  has  more  to  do  with  our 
judgment  than  we  at  all  times  are  ready  to  admit.  Wlien  one  looks  upon  a  fair  outside,  he  is 
ready  to  find  the  inside  gotxl  enough  to  warrant  the  i)leasing  appearance.  When  the  outside 
is  not  pleasing,  there  is  a  natural  want  of  expectation  of  a  good  inside.  From  this  fact  it 
follows  that,  while  a  fair  exterior  will  augment  the  value  of  what  is  within,  even  though  it  he 


c 


BUTTER    PACKAGES. 


m 


anyone  who 
[of  one.  The 
Js  range  from 
It  the  smaller 
Iso  as  to  drain 
I  of  the  table 
Indard  sets  in 
\d  fastened  in 

•  hole  in  this 

•  The  'lever 
|gonal.  three- 

.  grinding  or 
|i  the  general 

[hand-mould 

kade  doublf.. 
suflicientlv 
^•orking  in 

liand-moulds 
are  a  most 

table  prints. 

?n  tl;at  will 

1  tlmn  made 
1  knots  and 
ad  maintain 

their  shape 
s  as  large  as 
,  cylindrical 
be  sliced  off 
out  getting 


or  may  bo 

its  own  so 
lat  form  of 
defects,  to 

be  of  Best 
expense  of 
jireserving 
be  saved 
Ver pound 
•no  to  five 
jireserved 
'Kage  and 

1  what  are 
!  in  an  old 
d  time  in 
lore  than 
ilways  of 
ween  the 
le  tubs  of 
inferior 

e  weight 
linndllng 
'11  catiiig 

Rood  is 
vith  our 
de.  he  is 

outside 
3  fact  it 
igh  it  l)e 


•of  indifferent  quality,  a  poor  outside  is  unpromising  and  will  depreciate  the  value  of  what  is 
contained  inside,  even  though  it  is  of  excellent  quality. 

It  may  seem  unnecessary  to  philosophise  to  this  extent  on  the  appearance  of  butter  tubs, 
but  the  practical  bearing  of  the  subject  will  warrant  all  that  can  oe  said  that  will  lead  the 
butter-maker  to  be  wise  in  this  matter.  While  a  good  appearance  is  a  commercial  necessity, 
it  is  a  fact  not  to  be  gainsaid  that  butter-makers  do  not  all  loop  upon  it  as  a  matter  of  dollars 
and  cents,  unless  it  be  in  the  way  of  saving  a  few  cents  in  the  cost  of  the  tub.  Tha  butter- 
maker  is  too  likely  to  look  upon  the  cost  of  the  tub  as  so  much  thrown  away.  This  is  because 
he  has  paid  for  the  tub  and  is  paid  only  for  his  butter,  having  to  "throw  iii''^the  tub.  It  is  not 
strange  that  this  need  of  doing  would  lead  sometimes  to  a  short-sighted  policy,  and  a  policy  so 
short-sighted  that  the  importance  of  a  better  policy  should  be  emphasized. 

Fourth.  The  Form  of  the  tub  should  be  to  make  it  easy  to  turn  out  the  butter  for 
examination,  or  for  the  purixjse  of  getting  its  net  weight.  What  is  called  the  Welch  tub  is 
becoming  the  most  common  in  use,  and  is  likely  to  be  the  'orm  of  the  tub  of  the  future. 

Fifth.  The  tub  should  be  made  of  the  Rig^ht  Kind  of  Wood.  A  wood  that  is  strong,  light 
and  tasteless,  and  can  be  made  impervious  to  air,  and  brine-proof,  is  suitable  for  butter 
packages.  Balsam,  white  spruce,  white  ash  white  oak  and  even  hemlock,  are  good  wood  for 
tubs.  The  giimmy  part  of  spruce  or  balsam  and  the  soft  part  of  ash,  should  be  thrown  out. 
Inventive  skill  may  yet  give  a  substitute  for  wood ;  something  light,  strong  and  cheap,  and 
possessing  a  polished  inner  surface  tliat  will  not  soak  in  brine  or  fat.  Or  it  may  yet  give  a 
coating  to  wood  that  will  make  it  all  it  should  be. 

Sixth.  The  tub  should  have  a  Water-Tight  Cover.  It  cannot  be  said  that  tubs  with 
water-tight  covers,  (like  tubs  light  and  of  neat  appearance),  are  common,  low-priced  and  easily 
procured  by  the  butter-maker.  But  whether  they  can  be  procured  or  not,  there  is  no  question 
as  to  the  gi-eat  need  that  a  tub  be  brine-tight.  It  is  the  brine  that  surrounds  the  butter  in  the 
tub  and  excludes  the  air  from  direct  contact — which  does  the  most  to  protect  and  preserve 
the  butter.  Unless  the  cover  is  tight,  it  is  a  chance  if  the  tub  will  stand  shipment  any  distance 
without  loss  of  brine.  It  is  even  a  question  if  the  tub  can  be  packed  so  that  the  butter  will 
be  and  remain  completely  covered  by  the  brine  Another  reason  that  the  cover  should  be  air- 
tight, is  the  necessity  for  excluding  unwholesome  odors  from  the  butter.  Butter  in  stores, 
deiwts,  cars,  warehouses,  vessels  and  ~etail  shops,  is  liable  to  be  subjected  to  unpleasant  or 
foul  odors,  some  of  them  being  of  a  most  penetrating  character,  sty  coal  oil,  stench  of  vessels, 
etc. ,  etc.  The  simplest  and  most  effectual  provision  against  these  is  a  jierfectly  air-tight  cover 
on  a  proper  and  well  prepare*!  tub. 

A  water-tight  cover  is  an  essential  that  is  lacking  in  most  of  the  tubs  in  the  market.  If 
such  a  tub  were  obtainable  it  should  be  preferred.  It  would  prevent  loss  of  brine,  and  access 
to  the  butter  of  impurities.  It  would  also  allow  of  more  effectual  filling  of  the  tub  with  brine, 
and  easier  inspection  of  the  butter,  without  disturbing  the  contents. 

Seventh.  The  tub  should  be  Cheap .  Since  the  tub  cannot  be  used  for  the  same  purpose 
twice,  and  when  the  butter  is  used  out  it  may  be  sold  for  a  trifle,  or  thrown  rway  if  neceesary, 
the  purchaser  cannot  pay  much  for  it.  If  the  producer  gets  little  or  nothing  for  his  tub,  he 
cannot,  of  course,  afford  to  pay  much  for  it.  If  the  future  gives  us  a  tub  that  may  be  used 
over  and  over  again,  or  has  an  intrinsic  value  to  the  consumers  for  another  purpose,  so  that  the 
dealer  can  afford  to  give  the  producer  something  for  it,  it  may  be  adopted  to  the  profit  and 
advantage  of  all.    Such  a  package  would  doubtless  be  more  used  for  local  than  foreign  trade. 

A  tub  with  an  air-tight  cover  might  have  a  small  hole  bored  in  the  bottom,  to  be  stopped 
up  by  a  plug.  When  the  bottom  is  packed  and  the  cloth  put  on,  the  cover  is  fastened  down. 
The  tub  18  now  turned  upside  down  and  brine  poured  in  at  the  bottom.  Time  is  given  to 
allow  the  brine  to  soak  m  and  fill  the  tub  perfectly  full,  the  plug  standing  loosely  in  the  hole, 
to  exclude  the  light. 

C~^LEANSING  Dairy  Utensils  and  the  Material  Used  in  Construction  of  same.  Water  and 
y  heat  are  the  main  agencies  in  keeping  dairy  utensils  clean.  Both  of  these  are  so 
cheap  and  abundantly  available  that  there  is  little  excuse  for  not  using  them  freely, 
unless  it  be  lack  of  knowledge. 

The  use  of  Water,  as  everyone  knows,  is  that  of  a  solvent,  to  soak  up  solid  particles  ;  and 
that  of  a  vehicle  to  hold  and  carry  those  particles. 

Heat  lenders  water  more  i)enetrating,  and  quickens  its  action  ;  it  also  kills  the  germs  or 
ferments  which  induce  decomposition. 

The  secret  of  cleaning  vessels  is  to  mak<>  the  earliest  and  most  liberal  use  possible  of  these 
two  agencies,  especially  that  of  water. 

Tlie  first  nile  in  washing  vessels  is  to  keep  the  vessels  always  icet  when  in  use.  The  nature 
of  water  lK»ing  to  cling  to  walls  of  vessels  and  fill  the  jjores,  we  use  it  when  possible  as  a 
preparation  of  the  vessel — that  it  may  stiuid  guard,  as  it  were,  and  di-ink  up  whatever  comes 
along.  This  is  a  ])recaution,  for  by  so  douig  we  really  prex^ent  access  to  the  jKjres  of  the 
vessels  of  the  objectionable  matter,  and  so  render  washing  more  easy  as  well  as  more  effective. 

It  is  for  this  reason  tliat  we  see  to  it  that  dairy  vessels  are  thoroughly  wetted  before 
being  used. 

To  get  the  quickest  and  highest  effect,  we  use  water  that  is  scalding  hot,  cooling  the  vessel 
afterward,  when  necessary,  with  a  cold  rinsing. 

The  more  porous  the  material  used,  the  more  ne'3d,  .and  the  longer  the  time  necessary  to 
prepare  the  vessel.  So  it  is  that  for  tin  a  momentary  scalding  is  enough,  but  for  wood  a  more 
thorough  soakijig  and  scalding  are  necessary. 
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Having  in  mind  these  points,  we  noed  have  little  difficulty  in  the  matver  of  always  keeping^ 
dairy  utensils  clean.  In  the  use  of  milking-vessels  v/e  find  it  impracticable  always  to  prepare 
the  vessels  bv  soaking,  so  we  use  the  least  porous  material  we  can  find  that  is  otherwise 
adapted.    Wood  is  discarded  as  altogether  unsuitable  for  this  purpose,  and  tin  is  substituted. 

Wood  for  milking-pails  would  not  be  objectionable,  if  this  one  fault  were  removed— if  the 
pores  could  be  filled  and  made  hard  and  impervious  like  tin.  Paint  does  not  do,  for  it  soon 
wears  off. 

For  many  articles  in  the  dairy,  however,  wo(xl  is  preferred,  as  its  very  porousness  is  made 
to  serve  a  useful  purpose.  Water  enters  these  pores  so  thoroughly,  and,  when  the  wood  swells, 
becomes  so  flxecl  in  its  place  (as  if  held  in  a  vice),  that  it  is  difficult  for  anything  to  find 
lodgement  at  all.    Hence  wood  thus  prepared  is  not  so  "sticky"  as  the  less  porous  tin ! 

Thus  it  is  that  most  implements  intended  for  working  butter  (where  it  is  an  object  to 
overc-^ae  the  sticking  tendency  of  butter)  are  made  mostly  of  wood.  Such  implements  are 
churns,  butter-presses,  trays,  ladles,  packers,  stamps,  etc.  For  such  instrumtnts  as  ladles  and 
presses,  hard- wood  is  to  be  preferred.  The  pores  are  closer,  and  the  butter  has  less  chance  of 
entrance.  The  pores  are  not  too  close  to  prevent  filling  them  with  the  protecting  element. 
With  reasonable  care  they  may  be  kept  perfectly  clean. 

For  chums,  soft  wooa  is  for  some  reason  prefera'>le ;  on  account  of  its  lightness  and 
because  there  is  less  trouble  from,  shrinkage  and  swel'.iiig,  and  leakage.  No  difficulty  need  be 
experienct  d  from  the  large  pores  of  soft  wood  in  chums,  for  the  butter  when  it  comes  into 
contact  with  it  is  well  protected  bv  a  liquid— cream,  butter-milk,  water,  brine,  &c. 

Now  in  the  fact  that  butter  sticks  to  wood  under  certain  conditions  and  does  not  do  so 
under  other  conditions,  is  the  suggestion  of  the  secret  of  keeping  wooden  dairy  utensils  alwavs 
clean,  or,  in  other  words,  keeping  the  pores  of  wood  always  free  from  grease  !  When  the 
butter  sticks,  it  is  because  it  enters  the  pores.  When  the  butter  does  not  stick  it  is  because  it 
cannot  find  entrance  to  the  pores.  The  reason  butter  cannot  stick  is  because  the  pores  are 
already  filled  (with  water  or  brine)  and  the  butter  cannot  get  foot-hold.  To  keep  butter  out, 
then,  it  is  necessary  to  supply  the  very  conditions  under  which  buttev  is  prevented  from 
sticking,  or  in  other  words  to  thoroughly  soak  the  wood  and  swell  the  pores  before  letting 
l)utter  touch  the  wood. 

Manifestly,  if  this  condition  is  always  maintained,  the  wood  will  always  be  free  from 
grease,  or,  in  so  far  as  concerns  this  influence,  always  as  good  as  netc. 

If  this  condition  be  not  maintained,  what  is  the  result  ?  We  may  find  an  answer  in  the 
trade  of  tanning  leather.  A  very  cap>ii)le  currier  taught  the  writer  how  to  oil  boots  in  a  way 
to  fill  tlie  pores  of  tlie  leather  with  the  oil,  and  prevent  the  injury  to  the  leather  tliat  results 
from  ordinary  "greasing."  The  directions  were  to  thoroughly  soak  the  boots  in  water,  to 
cover  them  with  a  heavy  plastering  of  thick  oil,  or  grease,  and  then  to  leave  the  boots  hanging 
for  some  days  where  they  would  dry  very  slowly.  The  result  would  be  that  the  water  in  the 
boots  would  evaporate  from  the  side  of  the  leather  opposite  that  covered  by  the  grease ;  and  as 
the  water  would  make  its  way  through  the  jwres.  the  grease  would  follow  closely  behind  it ! 
In  time  all  the  water  would  be  evaiwrated  from  the  inside  of  the  boots,  and  the  thick  coating 
of  grease  would  have  disappeared  wholly  from  the  surface,  and  the  pores  of  the  leather  would 
be  almost  completely  filled  witli  oil. 

Now,  the  object  sought  by  i  lie  tanner  is  the  very  thing  to  be  avoided  by  the  dairyman.  If 
a  butter-press  be  left  with  butter  standing  in  it  long  enough  for  the  water  to  soak  away  into 
the  wood,  or  evaporate,  it  will  draw  the  butter  after  it  as  surely  as  nature  abhors  a  vacuum. 

When  milk  or  butter  gets  into  the  pores  of  the  wood,  the  water  it  contains  will,  in  time, 
evaporate,  but  the  grease  or  oil  will  stay  in  it,  as  long  as  the  wood  is  wood.  All  after-washinp 
swells  the  pores  and  shuts  the  grease  in  !  Soaking  and  drying  the  wood  simply  draws  the  oil 
in  deeper  and  deeper. 

So  it  is  that  in  time  a  piece  of  wood  useti  as  a  chum  or  butter-worker  becomes  so  filled 
with  grease  that  it  is  absolutely  unfit  for  butter-making. 

All  this  is  avoided  by  the  simple  precaution  to  thoroughly  soak  the  wood  before  use,  and 
by  the  quick  removal  of  butter  when  it  is  no  more  needed  in  contact  with  tlie  wood  ! 

This  explains  how  it  is  that  the  churning  may  be  done  year  after  year,  and,  by  simple 
scalding,  without  use  of  soap  or  cloths,  the  churn  be  kept  for  years  as  free  from  grease  as  it 
ever  was.  It  is  due  to  t'^e  thorough  soaking  of  the  chum  at  the  beginning,  and  the  quick 
removal  of  the  butter  anil  rinsing  of  the  churn,  liefore  the  churn  has  had  time  to  dry,  or  tlie 
butter  to  stick  ;  the  uso  of  scalding  water  first  and  last,  making  the  work  all  the  more  rapid 
and  effective. 

Since  it  is  necessary  to  have  the  utensils  very  wet  when  in  use,  tliey  need  not  be  alli)vvv>d 
to  become  absolutely  dry  betwe'ii-whiles.  To  do  so  is  to  submit  tliem  to  too  much  shrinkage 
and  swelling.  The  wood  will  warp,  the  churn  will  leak,  the  cover  will  not  fit,  the  Imtter-jjreHs 
will  liave  ojjen  cracks,  tlie  butter  stamps  will  crack  and  split.  It  will  be  well  to  set  tliese 
wooden  utensils  where  they  will  quickly  d.y,  be  thoroughly  aired  :  but  it  is  not  necessaiy  that 
they  get  so  dry  as  to  cause  shrinkage. 

The  moulding  of  the  implements,  l^o\^'ever,  from  dampness,  must  be  guarded  against : — 

First,  By  way  of  precaution,  in  the  construction.  The  wood  to  lie  used  for  dairy 
implements  should  be  selected,  free  from  sap,  as  clear  from  knots  and  free  from  other  defect 
as  possible. 

Second,  implements,  befor  being  used,  should  lie  prepared  by  a  most  thorough  scalding 
and  soaking  in  brine,  and  frequently  the  ordinary  scalding  should  be  with  brine,  so  that  the 
pores  would  become  permeated  with  salt. 
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Third,  aquick  drying  of  the  implement  immediately  after  uhc  By  using  hot  water  to 
Tinse  the  chum,  the  evaporation  of  the  surface  dampness  is  more  rapid,  and  yet  the  implement 
may  be  set  away  without  risk  <;f  getting  too  dry  before  it  will  bj  again  wanted.  After  a  good 
scalding  and  a  quick  evaporation,  no  use  of  cloths,  or  wiping,  is  called  for. 

Fourth,  by  storing  the  implements  in  a  place  that  is  not  damp  and  mouldy,  nor  yet  too 
dry,  between  churnings,  there  need  be  no  risk  of  mould  on  the  one  hand,  nor  shrinkage  on  the 
other.    The  impletaents  need  not  be  set  either  in  a  damp  cellar,  nor  lon^  in  the  sun. 

As  to  the  influence  of  heat  in  washing  dairy  utensils,  besides  its  use  in  rendering  the  action 
ot  water  more  effective  it  has  the  other  effect,  already  referred  to,  of  destroying  fermentive 
life.    This  use  of  heat  is  especialljr  required  in  washing  milking-pails  and  milk-setting  vessels. 

It  is  sometimes  necessary  to  give  new  vessels  before  using  them  a  very  thorough  cleansmg  to 
renvove  a  natuial  wood  taste.  If  the  best  selection  of  material  lias  been  made,  this  is  n  .t  c  ifficult 
to  do,  for  a  good  soaking  with  brine  would  be  enough.  Dm  Fleischman,  however,  recommends 
for  some  woods,  such  as  fir  and  even  oak,  that  they  be  washed  with  boiling  lye,  then  rinsed 
with  weak  sulphuric  acid,  afterwards  scalded  and  rinsed  with  hot  and  cold  water  alternately, 
several  times.  If  any  wood  taste  remains,  he  would  wash  with  a  decoction  of  (juniper)  boughs. 
All  this  may  be  well  enough,  it  ought  not  to  be  quite  necessary  in  ordinary  practice. 

Filling  a  vessel  with  sweet  hay,  pouring  in  scalding  water,  covering  up  and  steaming  it,  is 
a  simple  and  sometimes  effectual  means  of  sweetening  wood.  This  followed  by  the  brining, 
which  is  always  necessary,  in  order  to  fill  the  pores,  ought  to  be  enough.  The  scalding  of  such 
vessels  frequently,  if  not  daily,  will  prevent  the  too  rapid  souring  of  milk. 

The  use  of  soap  is  a  matter  of  choice.  The  free  and  abundant  use  of  water  and  heat  will 
make  the  use  of  soap  generally  unnecessary.  There  is  no  objection,  1  vever  to  the  use  of  soap, 
<x3ca8ionally,  for  tin  vessels,  provided  it  be  removed  comrAetely  by  thorough  rinsing  with  pure 
water.  Alkali,  whether  in  soap  or  in  water,  as  it  is  sometimes  found,  has  no  place  in  milk  for 
butter-making,  and  its  use  should  always  be  followed  by  liberal  rinsing  with  pure  water. 

Among  the  methods  suggested  for  washing  milk  vessels,  are  the  following  :  The  washing 
of  tin  vessels  first  with  hot  water,  and  with  soap  to  remove  the  grease,  then  rinsing,  and  then 
scalding  with  boiling  hot  water,  afterwards  wiping  with  clean,  dry  towels  and  placing  out  of 
doors  to  air  in  the  sunshine. 

Dr.  Lehman  recommends  first  washing  with  warm  water,  then  scalding  with  hot  water, 
dr^inp  in  the  air,  washing  again  with  diluted  caustic  soda,  and,  lastly,  a  thorough  rinsing 
with  pure  cold  water. 

If  one  can  keep  the  vessels  "clean  without  so  much  labor,  it  is  very  well ;  but  when  the 
tricks  of  the  cream  suggest  something  wrong,  it  aay  be  found  good  economy  to  take  a  little 
pains  to  see  that  the  vessels  are  cleansed  by  some  effective  process  of  washing  which  the  above 
may  suggest. 

The  hard  woods  suitable  for  milk  vessels  are  white  wood,  hard  maple,  birch,  oak ,  and  the 
soft  woods,  balsam,  spruce,  fir,  pine. 

For  the  use  of  milk  vessels  with  which  butter  does  not  come  into  contact  there  seems  to  be 
nothing  superior  to  tin.  It  is  non-absorbent,  easily  cleaned,  light,  easily  handled,  durable,  and 
■cheap.  Being  a  good  conductor  of  heat,  it  is  excellent  material  to  use  for  rapid  cooling  of 
milk.  Tin  vessels  for  milk  should  be  smooth  as  possible,  that  there  be  no  corners  for  lodging 
dirt,  &c.  For  this  reason,  pressed  tin  is  sometimes  preferable.  The  purest  tin  should  be  used 
for  milk  purposes. 

In  all  this  there  may  be  little  or  nothing  new,  yet  there  is  reason  for  devoting  space  to  the 
subject.  In  one  dairy  one  wOl  find  a  churn  that  has  been  in  use  for  years  and  is  yet  as  sweet  as 
■ever  •  and  in  the  next  dairy  a  churn  that  in  a  few  seasons'  use  has  come  to  be  so  bad  that  to 
smell  it  is  to  turn  one  sick,  to  churn  butter  in  it  is  to  spoil  the  butter.  So  long  as  such  a  state 
of  things  exists,  there  is  surely  reason  for  pointing  out  the  very  simple  and  easy  but  effective 
means  of  avoiding  the  evil. 

p  1 ITATER  has  many  uses  in  dairying.  It  is  used  in  feeding  stock,  in  washing  vessels  and 
W  utensils,  in  heating  or  cooling  milk  and  cream,  in  washing  and  pressing  butter,  and  in 
preparing  tubs  for  packing.  It  may  be  used  both  for  cooling  and  for  purifying  the 
Kiairy,  and  for  ventilating  and  purifying  milk  when  set  for  cream-rising. 

impure  water  has  no  place  in  dairying.  Only  pure  water  should  be  given  to  cattle ;  only 
pure  water  should  be  used  for  washing  butter.  All  this  is  imperative.  If  the  cow  drink  impure 
water,  it  goes  into  the  milk  more  or  less  impure.  Butter  washed  in  impure  water  is 
affected  in  more  than  one  way.  Butter  being  extremely  sensitive  will  suffer  by  the  slightest 
■contact  with  impuritj' ;  nnd,  again,  some  of  the  water  or  its  impurities  will  be  left  in  the  butter. 

The  use  of  water,  as  advocated  in  this  Manual,  and  practiced  by  advanced  butter-makers 
in  France,  England,  and  America,  is  condemned  by  the  Danish  system,  which  imperatively 
demands  that  no  water  come  into  contact  with  the  butter !  It  is  thought  by  the  Danes  that  the 
less  watc",  the  better  will  the  butter  keep ;  and  so  it  is  preferred  to  dry-work  the  butter,  or  to 
wash  it  in  skim-milk. 

This  position  may  be  a  right  one  ;  but  there  is  reason  to  believe  that  the  use  of  water  is  not 
necessarily  so  objectionable,  as  believed,  and  that,  at  least  generally,  such  use  may  be  preferred 
to  the  over-working  of  butter,  and  the  larger  presence  of  butter-milk,  that  characterizes  the 
dry-working  or  milk-wasliing  system. 

It  is  stated  that  a  sample  of  Danish  butter  exhibited  at  the  Centennial  Exhibition,  which 
Jiad  shown  extraordinary  keeping  quality,  was  water-washed  butter  !    Tliia  \s  a  noteworthy  fact. 

Another  noteworthy  fact  is  that  the  water  used  in  washing  this  butter  had  been  purified, 
hy  boiling. 
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The  question  naturally  arises  whether  it  is  not  the  imnnrity  in  water,  rather  than  water 
itself  to  which  the  most  objection  may  be  made.  It  is  possible  that  Danish  water  is  character- 
ized by  some  defect  that  makes  it  unsuitable  for  butter.  It  is  certain  that  in  all  countries  there 
is  more  or  less  water  so  characterized.  Doubtless,  then,  the  important  quention  is  not  whether 
it  is  safe  to  use  water  in  washing  butter,  but  whether  or  not  tlie  water  to  l)e  used  be  puke. 

Butter  that  has  been  water-washed  has  shown  gcMnl  keeping  quality,  not  only  in  the  rase 
of  Danish  butter  referred  to,  but  in  the  practice  of  thousands  of  dairies  in  differen*  -^ountneH; 
This  fact  is  enough  to  show  that  water-washing  in  itself  is  not  to  he  condemned.  The  knovvu 
fact  that  a  great  deal  of  water  contains  much  impurity  is  enough  to  account  for  all  the 
instances  of  failure  that  cannot  be  accounted  for  by  such  causes  as  defective  methods. 

In  view  of  all  this,  it  must  be  urged  upon  dairymen  that  the  system  of  water- washing, 
or  brine-washing,  butter  ii.  granular  form,  imjieratively  demands  the  use  of  pure  water. 

When  the  water  available  is  not  pure,  means  should  be  taken  to  purify  it  •  if  that  csfnnot 
be  done,  it  may  be  well  to  adopt?  the  Danish  system  either  of  dry  working,  ftr  washing  in 
sweet  skim-milk.  In  the  dry-working  system,  however,  it  will  be  even  more  necessary  than 
in  the  water-washing  system,  to  churn  the  cream  before  it  has  far  advanced  in  aouring.  .  ; 

Whatever  may  be  the  comparative  merits  of  t\w  two  systems  of  butter-making,  there  is  no 
doubt  -t  all  that  the  success  of  the  water-washing  pnK-ess  hinges  upon  the  clutracfrr  of  the 
water — whether  or  not  it  be  pure. 

Sources  of  Supply  of  Water.  There  are  two  main  conditions  %vhi(h  influence  the  purity 
of  different  waters. 

First.  The  extent  which  tlie  water  is  loaded  with  foreign  matter.  Water  itself  is  not 
impure,  it  is  merely  a  holder  of  impurities. 

Second.  The  character  of  that  foreign  matter.  The  kind  of  impurity  has  more  than  the 
quantity  to  do  with  the  character  of  water.  For  inlitance,  of  all  impure  water,  that  defiled 
with  sewerage  seems  to  be  the  worst.  Tlie  addition  of  only  one  grain  to  the  gallon  of  sewerage 
defilement  T>  as  found,  in  the  cholera  epidemic  of  1866,  in  London,  to  be  directly  connected 
with  seventy-one  per  cent  of  the  whole  mortality.  One  grain  to  a  gallon  is  a  small  proportion 
of  the  general  impurities  in  almost  any  city  water ;  for  at  one  time  the  water  used  in  New  York 
city,  ou  Chambers  and  Read  streets,  had  not  less  than  125  grains  ! — so  says  Dr.  Trail. 

The  extent  to  which  water  will  be  loaded  with  impurities  will  depend  upon  first,  that 
with  which  it  comes  into  contact.  Water  coming  from  the  clouds  pure  will  absorb  the 
impurities  of  the  atmosphere.  Water  percolating  through  theearth  may  sometimes  be  filtered 
and  purified  by  the  earth,  and  it  may  sometimes  become  adulterated  by  absorption  of  minerals,, 
gases,  &c. ,  found  in  its  course. 

Second,  upon  the  stviftness  of  its  motion  will  water  depend,  for  its  pur  ty. 

Other  things  being  equal,  running  water  is  the  purest ;  and  tlie  swifter  thw  current  the  purer 
the  water.  Standing  water  soon  becomes  stagnant  water,  always  to  be  avtuded.  Ever  give 
the  preference  to  water  that  is  quickest  renewed,  or  in  other  words,  the  freshest. 

Spring  Water  is  perhaps  the  most  common  source  of  supply  to  the  dairyman.  The  pro- 
perties of  spring  water  depend  upon  the  nature  of  the  soil.  The  water  of  many  springs  ia 
hard,  owing  to  earthy  and  saline  matters,  the  most  common  of  which  are  sulphate  and 
carbonate  of  lime.  Water  intended  for  waaliing  butter  should  not  be  hard  from  the  presence 
of  lime  or  anything  that  could  injure  the  butter  by  contact  with  it.  Indeed,  hard  water  is 
always  more  or  less  objectionable,  whether  it  be  for  butter;  or  for  drinking  purposes  for 
man  or  beast.    Soft  water  is  not  always  pure,  but  pure  water  is  always  soft. 

Well  Water  is  much  depended  on  for  household  and  dairy  purposes  and  wells  are  very 
useful,  but  they  are  open  to  grave  Objections. 

First.  Every  well  is  necessarily  a  "Draining  Pit,"  and  drains  a  certain  area  of  ground- 
even  as  a  river  drains  the  land  along  its  course.  The  extent  of  that  tlrainage  depends  upon 
various  conditions,  such  as  the  depth  of  the  tcell,  the  lay  of  the  ground  and  the  nature  of  the 
soil.  Care  must  be  taken  to  locate  the  well  at  a  safe  distance  from  privv-pits,  barnyards,  anrf" 
general  slop-waste.  The  health  of  the  family,  as  well  as  the  needs  of  tlie  dairy,  demand  this 
precaution. 

To  Correct  the  Fault.  If  dependent  upon  a  deep  well,  and  one  too  close  to  the  house 
something  may  be  done,  perhaps  to  remedy  the  evil.  The  following  plan,  described  in 
Scribner's  Monthly,  seems  to  have  merit : — 

Construction  of  a  Well.  "  The  well  must  be  so  constructed  that  it  cannot  act  as  a  drain 
for  the  neiglibouring  soil.  This  can  be  done  either  by  making  the  wall  above  low-water  mark 
of  some  material  impervious  to  water ;  or  by  omitting  this  part  of  the  wall  altogether.  The 
first  ("an  be  accomplished  by  having  the  wall  from  a  point  two  or  three  feet  from  the  bottom, 
made  of  brick,  with  a  coating  of  hydraulic  cement  on  its  exterior,  or  of  liydraulic  well-tubing, 
with  the  joinings  well  protected  with  cement ;  in  either  case,  the  earth  should  be  thoroughly 
I)acked  around  the  wall,  and  a  slight  embankment  should  lie  made  around  the  orifice  to  prevent 
the  inflow  of  surface  or  storm  water. 

"  In  such  a  well  the  draining  surface  is  so  reduced,  and  placed  at  such  a  distance  below  the 
ground,  that,  in  the  great  majority  of  instances,  the  introduction  of  foreign  matter  becomes, 
almost  impossible,  excejrt  in  so  far  as  there  is  a  chance  that  substances  will  fall  into  the  well 
from  above.    To  prevent  this  the  well  should  be  covered  when  not  in  use. 

"  In  most  cases,  however,  it  is  better  to  omit  the  upper  part  of  the  wall  altogether.  After 
the  excavation  is  completed,  the  wall  can  be  built  in  the  usual  manner  for  a  distance  of  two  or 
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three  feet,  more  or  less,  aa  circumstanceB  may  demand  ;  service  pipe  can  then  be  placed 
in  position,  and  the  well  arched  over.  The  remainder  of  ihe  excavation  can  then  be  filletl 
with  earth,  well  packed  as  it  is  thrown  in,  and  the  pipe  carried  to  any  convenient  point.  It 
will  lie  necessary  to  place  above  the  arch  several  layers  of  stone  successively  smaller,  to 
prevent  the  falling  of  earth  into  the  space  below. 

"  The  workmen  will  probably  suggest  a  layer  of  turf  or  straw  to  accomplish  this  object,  but 
the  presence  of  either  of  these  substances  will  cause  the  water  to  be  unpleasant  for  a  consider- 
able time,  and  will  prove  the  cause  of  much  annoyance. 

"  There  is  a  prevalent  notion  that  tiie  well  should  be  ventilated  for  the  purpose  of  allowing 
noxious  gases  to  escape  ;  and  that  water  should  be  exjwsed  to  the  air,  I  hardly  nee<l  state 
that  the  only  noxious  gases  in  a  well  (i.e.,  gases  which  render  the  water  unwholesome)  are  the 
products  of  the  decomposition  of  organic  matter  which  haa  found  its  way  into  the  well,  in 
ways  which  have  been  described  above,  and  that  water  as  it  flows  in  its  subterranean  passage 
is  more  perfectly  aerated  than  it  can  be  in  any  other  way." 

The  second  objection  to  which  wells  are  open  is  this,  that  they  become  Reservoirs  of 
Sed'.ment.  In  many  wells  there  is  an  accumulation  of  muddy  sediment  full  of  organic  matter. 
It  may  have  no  other  fault,  but  this  will  be  enough  to  spoil  the  butter. 

The  writer  has  in  mind  a  gentleman  who,  in  using  water  from  his  well  for  washing  butter, 
allowed  the  pails  to  stand  a  moment  for  the  sediment  to  settle.  No  other  precaution  was 
taken,  not  even  that  of  straining  the  water.  Yet  this  was  an  unusually  intelligent  and 
accomplished  gentleman,  a  prominent  public  man,  a  progressive  agriculturist  and  an  educator. 
The  well  at  the  time  referred  to  wa«  very  low. 

Prof.  Arnold  says  he  once  saw  a  lot  of  butter  spoiled  for  use,  in  twenty-four  hours,  by 
being  washed  with  water  from  a  well  which  was  low,  and  in  the  water  of  w^hich  was  more  or 
less  sediment. 

The  dryer  the  time,  and  the  lower  the  water,  the  less  frequently  the  water  changes  and 
the  more  it  is  tainted. 

Where  one  is  dependent  upon  water  under  such  conditions,  either  the  water  should  be 
purified,  or  it  shoula  not  be  used  for  washing  butter.  Straining  and  boiling  the  water, 
allowing  it  to  settle  and  straining  it  again,  will  do  much  towards  purifying  it.  To  filter  the 
water  afterwards  will  be  still  better. 

The  third  objection  to  well  water  is  that  it  is  sometimes  Impregnated  with  Earthy  Salts. 
This  fault  is  bebeved  to  be  more  common  with  well  water  than  with  spring  water.  Such 
hard  water  ^s  not  snita'.. .  for  use  in  washing  butter,  but  it  is  not  so  bad  as  water  contaminated 
with  putrifying  animal  and  vegetable  matters. 

Rain  Water  is  considered  to  be  the  purest  of  all  waters.  The  first  rain  which  falls,  after  a 
season  of  dry  weather,  is  more  or  less  impure ;  it  is  loaded  with  the  imparities  of  the  air,  and 
with  dirt  washed  from  t'  -  roofs  of  houses  from  which  it  is  collected.  After  a  time  of 
continuous  rain  it  falls  almost  perfectly  pure. 

In  collecting  rain  water  in  cisterns,  it  is  necessary  to  provide  against  the  first  rain  which 
falls  entering  the  cistern. 

•'  River  Water,"  says  a  high  American  authority, '  'is  an  admixture  of  rain  and  spring  water ; 
it  always  holds  in  suspension  a  greater  or  less  amount  of  extraneous  matter,  and  in  and 
around  cities  is  strongly  contaminated  with  decomposing  animal  and  vegetable  matters.  Much 
of  the  rain  water  of  this  country  (America),  as  it  runs  tliroUfjh  the  sparsely-populated  districts, 
is  comparatively  quite  pure  and  healthful." 

Most  of  the  river  water,  when  it  is  defective,  could  be  utilized  for  butter-making  purposes, 
by  boiling,  straining,  and  allowing  it  to  settle. 

Quoting  from  the  same  authority :  Lake  Water  is  "generally  ver^  impure,  'jeing  a 
collection  of  rain,  river  and  spring  water,  contaminated  with  putrifying  animal  and  v  jgetable 
matters. 

Marsh  Water  is  similar  to  lake  water,  but  still  more  loaded  with  oflfe'-  ^ive  and  piitrescen* 
organic  matters." 

I.caden  Pipes.  "The  purest  water  will  become  impregnated  wii  .  h  i,  ,o.  s  prcvrties 
when  conveyed  through  some  kinds  of  metallic  pipes,  particularly  lead  or,  \  :'  rcOi..uined 
in  very  pure  water  rapidly  corrodes  lead.  Rain  water  is  often  impregnateu  ";o-  the  lead  of 
roofs,  gutters,  cisterns  and  pipes.  Combinations  of  lead,  iron,  and  zinc,.anti  other  mixed 
metals,  as  in  cases  where  iron  bars  are  used  to  support  leaden  cisterns,  etc. ,  often  produce  a 
galvanic  action  which  dissolves  a  portion  of  the  lead, 

As  a  precaution,  it  is  well  to  let  run  to  waste  as  much  water  as  the  leaden  pijies  contain  to 
their  junction  with  the  larger  iron  pipes.  With  this  precaution,  and  the  frequent  emptying  of 
the  leaden  pipe  through  the  day,  it  is  not  probable  that  any  appreciable  injury  will  be 
experienced  from  the  lead  in  pipes.  A  substitute  for  leaden  pipes  should  be  provided,  if 
possible. 

What  has  been  said  will  emphasize  the  importance  of  every  dairyman  at  once  making  sure 
that  he  is  provided  with  water  as  pure  as  is  available  in  his  circumstances. 

How  to  Determine  when  water  is  impure.  The  appearance  of  water  is  no  indication  of 
purity.  "  Sewage  water  that  has  had  the  crude  portion  of  its  impurities  removed  by  imperfect 
flltration,  is  not  only  clear  and  sparkling,  but  jKiculiarly  pleasant  to  the  taste,  from  the  gases 
and  salts  which  it  contains,  but  it  is  nevertheless  the  source  of  some  of  our  most  fatal  diseases." 

Prof.  Orton,  of  Ohio,  says  of  the  limestone  wells,  in  thickly-settled  areas,  as  towns  and 
villages,  that  the  water  which  they  furnish  is  very  grateful  to  those  who  use  it,  for  it  is  cool 
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because  of  the  depth  from  which  it  comeu,  aiid  clear  because  it  has  been  filtered  of  all  grosser 
impurities :  but  despite  its  clearoess  and  coolness,  it  may  be  laden  with  the  germs  of  the 
deadliest  pestilence. 

The  ffrst  thing  to  be  done  is  to  make  an  examination  of  the  sources  of  the  water  in  use. 

An  examination  will  not  prove  that  the  water  is  pure,  but  it  may  prove  tlmt  the  v/ater  is 
impure.  For  instance,  the  water  may  be  stagnant,  or  the  well  may  be  so  close  to  tht>  bam  and 
other  out-buildings  that  it  cannot  escape  defilement  from  drainage;  or  the  water  may  be 
swamp  water ;  or  the  well  may  be  low,  and  in  scant  supply  and  full  of  sediment ;  or  the 
stones  of  the  well  may  he  covered  with  a  gelatinous  matter ;  or  the  spring  may  be  filled 
with  decaying  organic  matt<>i-— wood,  leaves,  &c.  In  all  such  cases,  one  may  know  that  the 
water  is  not  pure  for  the  all-suflicient  reason  that  it  cannot  be  otherwibo  than  impure. 

Look  first  to  the  mirronnditig  soil.  If  the  soil  bt^  iwroui-;  and  absorbent,  it  will  drain  the 
impurities  as  it  cannot  do  if  it  be  hard  and  impervious  to  water.  Look,  also,  to  depth  and  to 
distance  from  source  of  inipuritjr.  It  is  said  that  a  well  will  drain  the  surface  soil  from 
all  points  for  a  distance  four  tunes  its  depth.  H;  '.j\g  tJiis  in  view  one  should  locate 
wells  far  enough  distant  from  the  water-closets  and  usri  yards  to  be  on  the  safe  side.  In 
barn-yards  there  are  constant  accumulations  w  'rail  directly  into  the  soil  and  are  some- 

times carried  by  streams  to  a  distance,  whic.  5       s  of   disease  for  man  and  beast. 

Have  a  care  to  avoid  all  risk  and  chance  of  such  ■ 

Where  there  is  no  well-grounded  proof  of  Id  lity,  Lit  'ome  doubt  as  to  purity,  one 
may  avail  oneself  of  some  of  the  possible  Simple  Tests.  'h  e  are  many  tests  known  to 
science,  but  there  are  only  a  few  that  are  practically  available. 

Boiling  is  a  good  test  to  know  if  the  water  is  impregnated  with  carbonate  of  lime.  When 
water  is  boiled,  the  carbonate  of  lime  (that  was  previously  held  in  solution  by  the  carbonic 
acid)  is  deposited  at  the  bottom ;  this  is  the  deposit  which  lines  tea-kettles  and  boilers  when 
hard-water  is  used. 

Another  test  of  hardness  of  water  is  the  Action  of  Soap.  In  hard  water,  soap  is  curdled 
and  decomposed  ;  in  soft  water  it  mixes  readily  and  forms  a  sttds. 

The  Glass-Vessel  Test  has  been  re«;:ommended,  but  has  never  been  used  by  the  writer. 
Fill  a  clear  white  glass  bottle  and  place  in  it  a  few  grains  of  lump  sugar.  Cork  it  well  and 
place  in  the  sunlight.  After  eight  or  ten  days,  should  the  water  become  turbid,  or  an  odor 
be  perceptible,  it  is  proof  of  contamination.    If  not  so  contaminated  the  water  will  remain  clear. 

How  to  Purifjr  Water.  Chemical  agents  are  sometimes  made  use  r,(  to  free  water  from 
particular  ingredients.  Generally,  however,  they  do  not  render  the  water  purer  for  use.  For 
instance,  alum  will  cleanse  muddy  water,  but  that  is  all  it  will  do  ;  it  does  nothing  to  add  to 
the  wholesomeness  of  the  water,  and  it  renders  it  even  harder  than  before.  Alkaline  carbonates 
will  soften  water,  as  soda  and  potash  do  when  used  for  washing  purposes ;  but  the  water  is  no 
purer  for  drinking. 

Boiling  is  one  or  the  best  means  of  purifying  water.  Tlie  heat  "  destroys  the  vitality 
of  any  animal  or  vegetable  life  it  may  contain,  expels  air  or  carbonic  acid,  and  causes  the 
precipitation  of  carbonate  of  lime. "  Boiling  is  so  simple  and  effective  a  process  that  it  ought  to 
be  more  generally  practiced  by  the  many  dairymen  who  are  using  water  that  needs  to  be 
purified. 

Filtration  comes  ne^ t  to  boiling,  and  would  be  advantageous  sometimes  as  an  additional 
precaution.  To  filter  water  well  is  to  "remove  all  insects,  living  things  and  impurities,  but 
not  to  deprive  water  of  the  substances  it  holds  in  solution." 

It  is  claimed,  however,  for  one  filter,  that  it  will  purify  foul  water  from  organic  impur- 
ities held  in  solution,  as  well  as  from  suspended  solids.  Whether  or  not  it  will  do  this,  it  is  a 
good  filter,  and  deserving  a  trial  by  any  who  needs  one.    Here  is  a  description  of  it : 

Filter;  "Take  any  suitable  vessel  with  a  perforated  false  bottom,  and  cover  it  with  a 
layer  of  animal  charcoal ;  on  the  top  of  that  spread  a  layer  of  iron  filings,  borings  or  turnings, 
the  finer  the  better,  mixed  with  charcoal  dust ;  on  the  top  of  the  filings  place  a  layer  of  fine 
clean  siliceous  sand,  and  you  will  have  a  perfect  filter.  Before  placing  the  iron  filings  in  the 
filter  they  must  be  well  washed  in  a  hot  solution  of  smla  or  potash,  to  remove  oil  and  other 
impurities,  and  then  be  rinsed  with  clean  water ;  the  filings  should  be  mixed  with  an  equal 
measure  of  fine  charcoal.    The  deeper  the  bed  of  iron  filings,  the  quicker  they  will  act. 

"Allow  the  foul  water  to  filter  slowly  tlu-ough  the  above  filter,  and  you  will  produce  a 
remarkably  pure  drinking  water.  The  more  foiil  the  water,  the  more  slowly  it  should  be 
allowed  to  filter." 

I  "^HE  ICE-HOUSE.    Ice  in  any  dairy  is  a  great  convenience.     Whether  or  not  it  will  pay 
to  provide  it  will  depend  upon  the  cost  and  labor  involved,  and  the  advantage  found  in 
its  use.     In  most  ice  countries,  the  cost  of  storing  ice  is  only  a  little  expenditure  of 
labor,  and  so  light  that  it  is  n  n  exceedingly  profitable  investment. 

Ice  is  of  great  advaritlige  in  milk-setting.  Where  one  has  an  abundance  of  very  cold 
water,  the  advantages  of  ice,  for  creaming  milk,  possibly  iray  not  always  compensate  for  the 
labor  ;  but  in  an  ordinary  case  there  is  gain  in  its  use,  if  only  during  the  hot  season. 

But  it  is  in  the  gramdar  process  of  churning  that  the  use  of  ice  is  generally  of  greatest 

advantage.     Here  ice  is  invaluable,  and  the  dairyman  should  have  the  few  pounds  necessary 

for  churning-day — even  if  he  were  obliged  to  purchase  it  of  a  dealer  or  of  a  neighbor. 

There  are,  mainly,  two  Conditions  of  Ice  Preservation :  First,  a  Low  Temperature ; 

For  protection  against  heat,  dependence  must  be  placed,  mainly,  upon  the  construction  of 

walls  and  roof.    The  best  material  of  isolation  is  wood,  saw-dust,  cut-straw,  anything  that  is 


T 


ICE   SUPPLY. 


78 


of  all  grosser 
germs  of  the 

ter  in  use. 

the  v/ater  is 

the  bam  and 
i^ater  may  be 
ment ;  or  the 
nay  be  filled 
now  that  the 

Hire, 
•ill  drain  the 
depth  and  to 
lice  soil  from 
hould  locate 
nfe  side.  In 
id  are  some- 
and  beast. 

•  jmrity,  one 
ts  known  to 

inie.  When 
the  carbonic 
boilers  M-hen 

p  is  curdled 

T  the  writer. 
'i.  it  well  and 
or  an  odor 
•emain  clear, 
water  from 
or  use.  For 
ng  to  add  to 
e  carbonates 
e  water  is  no 

the  vitality 
1  causes  the 
it  it  ought  to 
needs  to  be 

1  additional 
urities.  but 

auic  impur- 
this,  it  is  a 
it: 

r  it  with  a 
•r  turnings, 
yer  of  fine 
ings  in  the 

and  other 
h  an  equal 
act. 

produce  a 

should  be 


t  will  nay 

found  in 

aditure  of 

very  cold 
ite  for  the 

f  greatest 
necessary 

•e: 

•uction  of 
ig  that  is 


ixjrous,  and  a  slow  conductor  of  heat.  The  more  iwrous  the  wood  the  better — such  as  hemlock, 
spruce,  pine.  &c.  Dead-air  spaces  serve  a  like  purp)8e.  Suggestions  of  ixwsible  means  of 
accomplishing  this  will  be  found  in  descriptions  of  dairy  buildings,  on  previous  pages,  and  of 
ice-houses  farther  on. 

The  Seeond  condition  is  Dryness.  It  may  seem  a  strange  fact,  but  it  is  true  that  this 
condition  is  even  more  important  than  the  first-mentioned.  Air  is  not  nearly  so  good  a 
conductor  of  heat  as  is  water.  Even  a  child  knows  how  quickly  the  hands  will  get  cold  when 
they  are  wet  or  even  damp.  The  difference  there  may  be  in  the  amount  of  moisture  in 
different  atmospheres  is  comparatively  slight,  but  one  atmosphere  may  be  so  much  dryer  than 
another  that  several  degrees  more  of  actual  cold  will  not  be  felt.  If  a  meiting  cake  of  ice  Ije 
allowed  to  stand  in  the  water  which  drips  from  it,  it  will  melt  much  faster  than  if  it  be 
surrounded  by  the  air. 

To  secure  against  loss  from  this  influence  of  dampness,  the  ice  should  be  so  placed  that  the 
drippings  be  carried  off  and  awav,  so  that  the  material  standing  between  it  and  the  surrounding 
atmosphere,  Ije  as  dry  as  pomiible. 

The  Bottom  of  Ice-House  is  important.  The  floor  of  ice-pile  should  slope  to  the  centre,  for 
the  double  need  of  carrying  off  the  water,  and  throwing  the  weight  of  the  ice  towards  the 
middle — that  it  may  not  press  hard  against  the  walls  of  ice-house.  Let  no  less  care  be  taken 
to  afford  quick  and  thorougli  drainage  of  the  water  that  melts  from  the  ice,  than  in  protecting 
the  upper  walls  against  heat.  A  tight  and  sloping  floor  is  essential,  with  a  channel  for  carrying 
off  the  water,  and  such  may  be  built  in  various  ways. 

Ventilation .  It  is  usual  to  ventilate  the  ice-house  near  the  roof,  for  the  purpose  of  carrying 
off  moisture.  The  writer  has  met  with  one  ice-house,  however,  that  was  purposeljr  left 
without  ventilation,  upon  the  claim  that,  with  good  drainage,  there  was  more  loss  than  gain  by 
ventilation.  The  ice-house  referred  to  was  one  desijjned  for  himself  by  an  architect — a  very 
intelligent  gentleman  of  an  inventive  mind,  residing  in  Prince  Edward  Island. 

Size.  An  allowance  must  be  made  for  waste.  The  smaller  the  quantity,  the  more 
allowance  in  proportion  to  the  whole  quantity.  For  instance,  a  four-feet  cube  of  ice  would  be 
likely  to  melt  beiore  any  or  much  of  it  would  be  needed.  A  ten-feet  cube  would  be  only 
partly  lost.  It  would  not  be  economy  to  build  an  ice-hoouse  less  than  10  to  15  feet  ground 
surface,  and  8  to  10  feet  high,  and  as  much  larger  as  thought  desirable.  Build  too  large  rather 
than  too  small.  A  building  12  feet  square  and  8  to  10  feet  high  will  give  a  supply  of  ic  for 
-churning  and  household  purposes,  for  small  dairy  farms.  | 

A  cubic  foot  of  ice,  well  packed,  with  the  interstices  filled  with  broken  ice,  weighs  about 
45  pounds.  The  number  of  tons  of  ice  contained  in  an  ice-house  may  be  determined  approxi- 
mately by  the  following  Rule :  Multiply  length,  width  and  height  of  ice-pile  to  obtain  cubic 
feet,  and  divide  the  number  of  cubic  feet  by  45.  For  instance,  an  ice-pile  10  feet  square  and 
high  would  contain  (10  x  10  x  10)  1,000  cubic  feet,  which  would  contain  about  (l,000-^45)  22  tons. 

Divis'on  into  compartments.  There  is  a  manifest  advantage  in  dividing  large-sized  ice- 
houses into  sections.  The  ice  may  be  removed  from  one  section  at  a  time,  and  thus  prevent 
w^aste  of  ice.  The  building  may  be  somewhat  long  and  narrow,  and  divided  across.  Make  the 
division  wall  double,  and  fill  it  with  the  material  used  in  outer  walls. 

Cheap  Ice-Houses.  An  ice-house  made  ot poles  is  thus  described  :  "  The  poles  are  built  up 
into  a  pen  of  the  desired  size,  being  notched  where  they  rest  upon  one  another,  to  prevent 
their  rolling  and  to  lessen  the  cracks.  The  gables  are  left  open  and  the  roof  projects  three  feet 
at  each  end.    The  roof  is  of  clapboards,  naued  to  pole  rafters  and  to  cross-pieces." 

A  layer  one  foot  thick  of  old  rails,  closely  laid,  was  put  on  the  bottom  for  a  floor,  and  a'so 
to  provide  drainage."    Saw-dust  was  used  to  fill  in  and  cover  the  ice. 

Another  :  Set  posts  in  the  ground  about  four  feet  apart,  and  board  up  on  outside,  and  put 
■on  a  cheap  board  roof.  Excavate  the  earth  about  six  inches  deep  ;  and  fill  in  one  foot  deep  of 
sawdust,  to  rise  about  six  inches  higher  than  the  surface  earth.  Pack  the  ice  in  solidly,  leaving 
a  space  of  n^i,  less  than  eighteen  inches  all  around,  which  space  fill  in  with  saw-dust.  Cover 
the  ice  with  about  two  feet  of  saw-dust.  One  plan  is  to  leave  the  space  above  the  saw-dust 
open  for  circulation  of  air.  A  better  plan  is  to  put  in  a  roof  floor  and  fill  with  some  dry  noii- 
heat-conductor,  such  as  saw-dust,  tan-bark,  straw,  &c. 

An  Ice-pile  in  Shed.  The  writer  has  seen  a  summer's  supply  of  ice  stored  in  a  shed  at  a  cost 
of  barely  more  than  the  hauling  and  packing.  A  foundation  is  laid  for  drainage.  This  may 
be  of  rails,  stones  or  saw-dust.  Set  posts  about  one  foot  from  the  ice  and  board  up.  The  walls 
of  the  shed  may  servo  for  two  and  sometimes  three  sides  of  the  pile.  Fill  the  space  with  saw- 
dust ;  or  with  straw,  cut  fine  and  packed  hard.  Cover  the  top  of  ice  nearly  or  quite  two  feet 
deep.  See  that  not  only  the  ice  is  covered  in  on  all  sides,  but  that  the  foundation — rails  or 
stones — are  also  protected  from  air  by  a  hard  packing  of  saw-dust  or  straw. 

An  Ice  Stack.  "  Those  whose  ice-houses  are  so  limited  that  they  fear  the  supply  stored  in 
them  may  not  last  through  the  hot  season,  may  readily  supplement  them  by  means  of  an  ice- 
stack.  To  make  this,  first  set  a  stout  pole  in  the  ground,  and  then  lay  down  poles,  timbers  or 
rails,  for  a  foundation,  upon  which  place  an  abundance  of  straw.  Stack  the  ice  closely  around 
the  central  pole  as  compactly  as  possible,  and  as  high  and  as  broad  as  may  seem  diesirable. 
■Cover  the  ice-stack  .with  straw  to  a  sufficient  thickness  to  prevent  melting,  finishing  off  with 
long  straw,  or  it  may  be  with  corn-stalks.  The  early  demands  for  ice  may  be  met  by  drawing 
upon  the  stack,  by  taking  what  may  be  required  from  the  top,  and  closing  it  carefully  after 
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eiicli  openiiiK.  If  the  ice-stack  he  hiiilt  within  the  Hhn<le  of  a  tree  or  hiiildiiij?.  anil  well  care*! 
for,  the  main  ice-luniw  newl  not  he  ojx-ned  until  the  HeaHon  in  well  advanced." 

An  Ice-Pen.  On  a  well-drained  convenient  Hoot.  make  a  fence  of  niilH,  or  iKiles,  and  pack 
the  ice  within  it.  Raise  fence  al)out  one  foot,  ana  then  make  a  lK)ttA)ni  for  the  ice  by  a  lujer 
of  railH,  or  a  Ix'd  of  Haw-dust  or  Htraw. 

L»iy  uj)  the  hlockn  of  ice  in  the  iiHual  manner,  and  Iniild  up  tlie  Pence  aH  fawt  aH  the  ice-[)ile 
riHCH.  Leave  a  H pace  of  at  leant  one  ftK)t  U'tween  ice  and  fence,  vhich  H|)ace  till  with  the 
material  at  hand  for  the  pnrptme.  Cover  the  pile  with  alxait  two  feet  of  ntruw  well  trodden,  or 
nearly  that  deptli  of  naw-(luHt.     Make  a  cheap  roof  with  alivhs  or  old  !>oardH. 

Ice  may  t)e  H^^n-ed,  alwt.  in  the  barn.  After  the  hay  or  grain  has  been  removed  from  one 
of  the  bayw,  it  may  Ije  U8ed  without  hindrance. 

Tools  for  Ice-Harvesting;.  For  cutting  ice.  one  may  iise  a  common  croHH-ciit  saw,  with  a 
liaudle  on  one  end  and  the  othe.*  end  clear. 

For  taking  the  ice-blockH  out  of  the  water,  a  ladder  in  convenient.  It  whoiUd  be  alnrnt  13 
feet  long,  and  he  provided,  near  one  end.  with  an  iron  prong,  about  0  inchcH  long,  <m  each  Hide- 
rail,  inclined  wliglitly  inwanln. 

The  prong  end  of  the  ladder,  prongs  ujiward,  is  jiushed  under  the  blocks  and  they  are  then 
drawn  out  of  the  wat"r  on  the  ice-field. 

Manufacturing;  let  ^lockf.  Where  pure  ice  cannot  be  had  within  a  reawmable  distanv-e. 
one  may  make  ice  by  fretr'.ing  the  well  water  into  blocks.  Make  mioir-lxhres.  liard-packed,  of 
any  convenient  size.  Put  in  a  little  w.-iter  at  first,  and  when  it  freezes  n  solid  lM)ttom.  add 
more  water  till  full.  The  snow  may  be  removed  and  tiie  ice-bUjck  drawn  to  ice-house.  Take 
advantage  of  the  coldc^st  weather,  and  for  convenience  use  (»pen  si)outH  to  carry  water  from 
pump  to  Hnow-boxes.  Or  a  large  nnow-basin  may  be  made,  nay  I")  to  18  inches  deep,  the 
bottom  and  sides  made  tight  bv  water  when  freezing.  I'ump  the  basin  full  of  water,  and 
when  hard  frozen,  saw  into  blocks  the  ice-bed  thus  fornu:d. 

The  Cooperative  Plan  is  to  be  recommended  to  any  group  of  farmers,  who.  having  go<Kl 
cellars  or  cold  water  for  milk-setting,  recjuire  ice  only  for  churning  day,  and  for  general 
household  purposes.  The  cost  to  eacli  dairy  would  be  so  little  that  it  would  hardly  be  felt 
at  all. 

Breaking  Ice.  Where  ice  is  used,  and  in  small 
pieces,  it  will  be  ccmveiiii'nt  to  have  something  with 
which  to  break  it  up.  The  engraving  illustrates  a  box 
with  an  irim  grating,  and  a  door  in  the  end  for  removing 
the  broken  ice.  In  the  engraving  a  board  is  removed  at 
the  bottom  to  show  the  broken  ice  inside.  The  ice  is  bro- 
ken with  a  large  iron  hammer, 

Ice-Savers.    It  is  sometimes  necessary  to  keep  ice 
over  a  day  or  two.  after  removal  from  ice-house.      A 
cheap  ice-box  may  be  made  with  double  sides  and  packed 
with  saw-dust  between.     One  two  feet  long  and  deep,  and 
twenty  inches  wide  will  hold  a  block  of  ice,  and  leave 
,  space  on  top  for  cold  storage.    Two  or  more  slats  should 
he  laid  on  Iwttom,  to  raise  the  ice  above  the  meltings. 
Smaller  pieces  may  be  kept  from  (juick  melting  by  hanging  them  in  a  cool  place  in  a. 
flannel  cloth  or  bag. 


Back. 


Front. 


Sleeves. 


A  Convenient  Apron.  An  illustration  on 
a  previous  page,  under  the  head  of  "  Packing," 
(p,  37),  shows  a  Dairy- Apron  that  will  be  con- 
venient for  general  dairy  work.  The  pattern 
of  that  apron  is  here  given.  The  same  pattern 
will  serve  also  for  a  milking  apron.  The 
pattern  shows  one-half  the  apron.  For  a  Milk- 
ing-Apron  (or  stable  apron),  the  front  is 
divided  across  the  middle,  say  near  the  dotted 
lines.  For  the  lower  part  a  wider  piece  of 
cloth  may  be  used,  which  may  be  gathered 
into  folds.  This  will  give  it  a  larger  skirt,  so 
that  it  will  cover  the  knees  while  the  milking- 
pail  is  held  between  them.  For  a  Dairi)- Apron 
the  front  is  made  in  a  single  piece.  Two- 
buttons  are  sewed  on  the  front  of  the  apron, 
to  which  a  clean  towel  mav  iie  fastened,  for 
use  in  wiping  the  hands — a  frequent  necessity 
in  doing  dairy  work  (See  Illustration,  p.  37). 
The  strings  for  tying  the  apron  are  atttached, 
_  one  at  each  point  at  the  back  (a).    In  tying, 

Pattern  for  Dairy  AiNd  Milkin(»  Aprons,     cvosh  the  stringH  at  the  bock,  bring  them  to. 

the  front  and  there  tie  them.     If  preferred,  they  may  be  made  of  sufficient  length  to  reach 

again  around  the  person,  and  be  tied  behind. 

The  peculiar  merit  of  this  style  of  apron  is  the  complete  manner  in  which  it  protects  the 

body  and  arms  of  the  person,  and  the  ease  with  which  it  is  put  on  and  off.    There  are  no. 
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buttons  to  be  buttoned.     It  can  l)e  made  in  an  hour  or  two  by  almost  anybody  that  can  use  a 
needle  :  and  will  cost  for  material  from  only  i)()  to  (M(  <'ents,  for  cheap  calico  or  heavy  cotton. 

If  the  dairyman  will  go  to  the  trouble  of  having  one  of  these  aunms  miule  for  him,  it  will 
H(Mai  become  a  favorite  article  of  use.  He  may  wear  it  when  nulking,  or  when  carding  the 
cows,  or  at  other  stable  work.  On  special  days  when  the  farmer  has  on  his  holiday  clothes, 
Kiich  an  apron  would  Ik'  especially  useful  for  it  would  prevent  spoiling  his  ch)tluw,  shoidd  he 
liapiH'n  not  to  nuike  a  complete  dmnge  of  dress,  In  any  case,  by  its  use,  the  ordinary  clothes 
of  stable  workers  will  l>e  saved.  an<l  be  kept  cleaner  for  wear  throughout  the  day,  at  general 
work,  and  "'MjK'cially  for  carrying  milk  into  the  dairy.  It  is  one  of  those  simple  exj)edientti 
v.hich  may  be  adopted  by  the  farmer,  as  a  practical  and  cisy  means  of  securing,  in  a  measure, 
a  like  result  to  that  attained,  at  the  exjM'nse  of  greater  pains,  by  the  makers  of  fancy  brands  of 
butter. 

The  ii|)ri>ns  here  descriln'd  lia\i'  already  fo\md  nnich  favor  with  the  few  to  whose  notice 
I  hey  have  Ihh-u  brought.  A  neigblioring  wocHl-turner  found  it  espe<'ially  adapted  to  his  sho|)- 
work,  and  recpiested  tlie  pattern.  They  were  devised  for  the  s|M'cial  neetl  of  tlie  farmer- 
dairyman,  by  the  writer,  whose  only  wfsli  regarding  them  is  that  others  will  find  as  much 
satisfnction  in  tlu'ir  use  ii^i  has  he  himself. 

Foot- Wear  for  stablts.  Another  convenience  is  an  old  pair  of  rublM'rs,  of  large  size,  easily 
put  on  and  olT.  to  put  <m  when  milking  in  the  stable,  and  to  pull  off  wheti  entering  the  flairy 
or  the  house.  If  it  were  only  for  the  sake  of  cleaidiness  of  one's  person  and  the  saving  of  one's 
clothes,  it  would  l)e  (juite  enough  to  warrant  the  little  cost,  and  the  almost  as  little  trouble  in 
the  wearing,  of  a  nulking  suit  which  needs  to  include  only  an  apron,  a  i>air  of  rublH-rs.  and  a 
suitable  liat.  This  light  precnuticm  would  Ik-  an  easy  way  of  helping — so  far  as  it  goes — to 
transform  a  common  cow-keejR'r  into  a  gilt-e<lge  butter-maker.  By  some  such  easy  means  we 
may  attain  to  the  same  results  that  have  Ik'CU  attained  in  s(mie  cases  at  jv  much  greater  cost  in 
painstaking.  It  is  said  that  the  mistresses  of  dairies  in  Normandy  often  turn  away  their 
maids  for  not  having  changed  their  shoes  before  entering  the  dairy.  This  has  the  look  of  over- 
scrupulousness  ;  but  it  seems  to  pay.  After  the  fastidious  Pans  market  has  absorI)ed  the 
choicest  portion,  the  balance,  or  second  (luality,  according  to  Long,  is  placed  on  the  English 
market  to  sell  at  a  high  price  as  8U[)erior  butter,  because  it  is  labelled  •'  Normandy." 

The  description  of  a  Lactometer  will  be  found  on  page  13  of  this  Manual.  A  sugj^estion 
is  there  made  of  a  use  of  this  instrument  in  experimental  work  that  is  possible  by  any  mtelli- 
gent  dairyman,  with  little  practice. 

Along  with  a  Lactometer  is  required  one  or  more  liactometer  Tiilws. 

It  will  be  convenient  to  have  these  as  small  as  they  can  be  anil  yet  serve 

the  intended  purpose.      Such  tubes,  of  glass,  may  be  purchased  with  the 

lactometer,  or  they  may  be  made  with  tin  at  any  tinshop,  at  a  cost  of  a  few 

i  cents  each.    A  convenierit  size  is  ten  inches  high  by  one  inch  in  diameter. 

I  These  tubes  should  be  jirovided  with  a  small  Tip  for  pouring  out  the  milk 

I  without  spilling  it.     To  bring  samples  of  milk  to  proper  temperature,  the 

i  lactometer  dishes  may  be  set  in  a  vessel  of  water,  cold  or  warm,  as  may  be 

requiretl. 

In  connection  with  the  lactometer  and  thermometer  a  convenience  will 
l)e  found  in  sundry  Small  Dishes  of  wood,  for  holding  the  instruments  when 
one  is  done  using  them  ;  and  of  tin,  for  holding  the  instruments  in  water 
when  they  are  in  use.  The  wocxlen  dishes  are  perforated  in  the  bottom,  for 
draining  off  the  water.  Preference  is  given  to  wofxl  in  this  case  only  because  it  is  softer  than 
metal,  and  not  so  liable  to  break  the  delicate  glass  instruments  by  the  shock  of  placing  them 
therein. 

For  holding  these  various  dishes,  and  others  of  similar  character,  like  cream  tubes,  wooden 
stands  will  l)e  found  very  convenient.  These  are  simply  small  blocks  of  wood,  in  which  are 
bored  holes  of  the  right  size  to  hold  the  different  vessels. 

1.  Wooden  dish,  for  holding  lactometer  when 
done  using  it. 


Y 
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2.  Wooden  dish,   for  holding -thermometer 
when  done  using  it. 

3.  Tin  dish,  for  holding  lactometer  (filled 
with  water  and  containing  the  lactometer). 

4.  Tin  dish,  for  holding  thermometer  (filled 
with  water  and  containing  thermometer). 

5.  Wooden  stands,  for  holding  tulies,  &c. 
The  object  of   such    conveniences  will    be 

manifest  upon  their  use.     It  is  necessary  that  ^ 

these  much-used  instruments  be  kept  always  clean.  They  are  easily  broken,  either  in  washing 
or  wiping  them,  or  in  setting  them  down.  The  easiest  way  to  care  for  them  is  to  have  water- 
dishes  in  which  to  set  them  while  using  them.  When  lifted  out  of  these  water-dishes,  they 
are  already  rinsed ;  and  they  may  be  used  again,  or  set  in  the  wooden  dishes  to  drain  and 
there  remain. 

The  cost  of  these  tin  dishes  ought  to  be  not  more  than  five  cents  each.  For  wooden  dishes 
the  cheap  cylindrical  turned  boxes  in  which  lactometers  are  usually  packed,  will  serve  for  two 
such  dishes.  They  may  be  easily  made,  too,  by  boring  a  hole  in  a  piece  of  block,  turned  the 
right  size  and  round.  Anyone  has  skill  enough  to  make  the  stands,  by  boring  a  few  holes  in 
small  blocks  of  woikI. 
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liiaitvd. 


A  Cretmoraeter  in  oiu"  <>r  more  Hinall  kIiiss  tiilM's  KnuhiatM  to  show  tjn- 
the  iHTceiitiigc  ot  cream.  The  Knuliiation  «s  from  the  top  of  the  milk  (lownwanlw, 
iM'KinniiiK  conveiiieiitly  at  h'ant  half  an  iiieh  from  the  t  , .  The  tuln-  ih  tilled  with 
milk  to  the  top  lim-  of  K«a<'i»'t«'i'  wale— marked  by  a  cijjher  (0).  i  le  milk  im 
allowed  to  Htand  a  HUtHcient  leiiKth  of  time  for  en-am  to  rine— say  24  IroiuH,  and 
at  a  temperature  .»f  (It)',  or  lower.  The  percentaKO  of  cream  may  now  1h>  read  ;  it 
heinK  indicated  by  tln<  llmire  at  the  line  of  m'paration  l>etween  tlii'  cream  and 
milk.  The  urailiiation  in  not  continued  from  top  to  bottom,  twenty  to  twenty-five 
iH'inx  amply  wuttlcient  for  j^eneral  piirixiseH, 

creamometer,  for  some  imr|K)HeH,  m  a  usei'ul  inHtriiment,  but  \U  \\m  ia  e.xtrem»'ly 
The  inHtrument  is  vt-rv  defective,  from  the  fact  that  the  aii|M'ar«ncc.  or  showinK.  of 

no  true  indication  of  the  richness  of  the  milk.     The  relation  In'tween  the  bulk  of 

cream  anil  richnesH  is  alfected  by  many  causes  :  such  as  the  character  of  the  milk— variations 
duo  to  ditTerent  cows,  or  lierdH,  or  feeding:  the  conditions  under  which  the  milk  ia  wet ;  the 
length  of  time  setting;  and  so  forth.  From  the  reading  of  the  creanumietor,  only  an 
approximation  of  the  actual  value  of  the  cream  can  Ik'  made. 

Keeping  in  mind  its  defective  character,  the  instrument  may  l)t>  us.mI  in  various  way*. 
Where  alwolute  values  are  not  sou>j;ht.  it  may  1h'  used  for  purposes  of  comparison.  In  such 
case,  some  of  the  causes  of  Aariation  may  be  avoided,  as  when  setting  the  milk  under 
i'xactly  like  conditions.  It  is  useful  in  factories  where  the  milk  is  receiveil  on  the  IkimIs  of  bulk 
and  not  actual  value.  It  gives  an  apnroximnte  showing  of  value,  and  its  fn-quent  use  will 
provide  a  cream  Htundard  for  eac^h  liera  ;  \ariations  from  which  may  lead  to  suspicion  of  frau(i 
on  the  part  of  the  patron.  It  could  not  prove  such  fraud,  but  would  corrolx)rate  other  pr(M)f 
to  which  suspicion  might  lead.  The  creamometer  would  Ih'  useful  to  the  faruier,  too,  in 
testing  his  cows,  where  he  could  not  employ  more  exact  methods. 

The  Delaiteuse  is  a  new  invention  for  draining  butter  of  any  excess  of  liij^uid — butter-milk, 
water  or  brine.  Ijike  the  machine  cream-separator,  already  described,  it  is  worked  on.  the 
centrifugal  principle,  and  generally,  if  not  always,  by  power.  It  has  not,  like  the  centrifugal 
cream-separator,  been  largely  introduced  in  this  country  ;  and  it  is  likely  that  there  will  be  a 
comparatively  limited  demand  for  it. 

The  mode  of  Operation  is  as  follows  ;  (Jranular  butter  is  placed  in  a  canvas  bag,  wliich  bag 
is  fitted  into  its  place  in  a  metal  cylinder,  perforated  with  holes,  like  an  ordinary  colander,  or 
seive.  This  (rvlinder  is  now  made  to  revolve  rapidly,  by  which  means  the  contents  are  subjectetl 
to  centrifugal  force.  The  result  is  that  any  liquid  or  excess  moisture  in  the  butter  (Iwing  heavier 
than  the  butter  itself)  is  drawn  o<F  to  the  circumference.  It  is  then  forced  through  he  mesh  of 
the  canvas  bag  and  the  holes  of  the  cylinder,  and  falls  into  the  drum  or  case  in  which  the 
cylinder  revolves,  and  is  carried  off  through  a  pijw  below. 

■  This  operation  leaves  the  butter  in  a  dry  condition,  that  is.  freed  from  excess  of  liquid,  or 
liquid  that  is  not  combined  with  the  solid  fat  of  the  butter — and  ready  to  be  salted,  and  packed. 
Doubtless  the  butter  may  oe  freed  of  buttermilk,  or  water,  more  i^rfectly  by  the  delaiteuse 
than  by  any  other  known  method. 

The  Conditions  involved  in  the  operation  are :  First,  that  the  butter  l)e  in  a  granular 
form,  and  second,  that  the  temperature  be  loir,  or  not  higher  than  5.5.  These  conditions  are 
■equally  essential  in  the  system  of  churning  (and  washing)  advocated  in  this  Manual.  The 
temperature  in  the  latter  case,  at  least,  does  not  absolutely  recjuire  to  Ix?  so  low  as  'tH'^.  for 
<lrainipg  or  washing  granular  butter,  but  the  work  will  1x3  lx?tter  done  at  that  temi)eratui"e 
than  at  a  higher  one.  It  is  likely  that  the  centrifugal  process  will  be  the  most  effective  of  the 
two,  under  like  conditions  ;  but  it  is  certain  that  the  ordinary  process,  carried  out  under 
favorable  conditions,  leaves  little  to  be  desired.  It  is  not  absolutely  required  that  the  butter 
be  churned  at  the  low  temperature  necessarj-  to  delait  it.  As  in  the  granular  process  of 
draining,  the  butter  may  be  chilled  during  and  after  the  churning  process  ;  by  adding  either 
very  cold  skim-milk  or  water. 

The  delaiteuse  doubtless  would  be  an  advantage  in  factories,  and  possiblj'  in  very  large 
)>rivate  dairies.  Its  use  would  make  possible  the  carrying  out  effectively  of  the  Danish  process 
ti  Iry-working  oi  butter.  This  process  has  much  in  its  favor,  and  would  be  recommended 
where  the  delaiteuse  is  used,  with  less  hesitation  than  it  could  be  recommended  for  the  average 
farm  dairy. 

It  is  said  that  the  butter  comes  from  this  machine  "compact  and  dry,  and  free  from 
■  cavities."  If  this  means  that  it  is  in  a  solid  lumj),  it  is  an  objection  on  the  score  of  salting : 
which  objection  could  be  ^removed  only  hy'delaiting  with  brine  and  thus  leaving  the  butter 
salted.  If  it  means,  as  it  probably  does,  that  the  grnntdes  are  compact  and  dry,  the  butter 
being  still  in  the  granular  form,  nothing  better  could  be  desired.  The  writer  has  had  the 
opi)ortunity  of  examining  this  instrument,  but  not  of  seeing  it  in  operation. 

The  speed  of  the  "Delaiteuse,"  or,  as  it  may  be  called,  the  Butter-Drainer,  is  only  about 
twelve  hundred,  while  that  of  the  "Centrifuge,"  or  Cream-Separator,  is  from  two  to  seven 
thousand  revolutions  per  minute!  The  time  required  to  dram  each  lot  of  butter,  say  20 
pounds,  is  about  four  minutes.  The  machine,  therefore,  will  drain  about  350  pounds  per  hour. 
The  cost  of  the  delateuse  is  probably  about  one  hundred  and  lifty  dollars. 

-Steam-Power  for  small  dairy.  At  Cornell  University  is  used  a  small  upright  boiler  and 
engine  of  one-third  horse-power,  requiring  15  pounds  of  coal  daily.  It  does  the  churning,  and 
it  furnishes  steam  for  Ixeating  water  and  scalding  utensils ;  it  also  keeps  the  room  at  the 
required  temperature,  daj^  or  night,  although  the  outside  temperature  continues  several  days 
below  zero.    Such  an  engine  would  be  useful  in  winter  dairying.    What  is  wanted  for  private 
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CLOTTED    CREAM— ('HVRNINO     WHOLE    MILK. 
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fl.dry  purpow'H  in  a  light,  simple  and  cheap  motor  that  nMiuire*  little  fuel ;  and  one  that  <!an  be 
run  by  unskilliHl  lalior,  witliout  risk  of  t'XpUmion  or  like  disaMtor.  Hteam-ixiwer,  while  a 
1  onvenience  in  a  large-sized  dairy,  is  not  an  esHential  to  the  ordinary  dairy  of  the  farm. 

A  Cream  Temperer,  or  a  tin  vess«'l  which  may  U'  tilled  with  warm  or  <!old  water,  and  stir- 
iimI  around  in  the  cream  to  warm  or  <'ool  the  cream.  When  warn>  water  is  uwd  it  may  b**' 
of  a  temperature  from  al)out  lOrt'  t<t  120'. 

Note. — Hhould  one  require  any  article  outside  of  w!iat  in  common  property,  aitpliiation 
may  l)e  made  t«t  sonuf  reliable  dealer  in  dairv  gcMxls  for  descriptive  (;ir<-ulars.  Fust-class 
ilealers  will  usi.atlv  1m'  glad  to  forward,  on  a|>pircation,  illustrate<i  Catalogues  of  Hu|)plies,  from 
which  one  may  seltn-t  what  is  require<l. 

The  exclusion  l.y  the  writer  of  all  proj)rietary  giKxls  is  an  action  that,  doubtless,  will  meet 
with  the  warm  approval  of  every  reader  who  desires  to  consult  these  j)ages  with  conddencc. 

Experiments  :  It  will  be  well,  sometimes,  for  every  dairyman  to  determine  for  himself,  by 
ex|)erimeritH  ma<le  in  his  ordinary  course  of  work,  which  of  ditTerent  jnocesses  gives  the  best 
returns.  There  has  Fh^'U  so  nuich  theorizing  in  dairy  science,  and  it  is  so  difHcult,  at  the 
present  stage  of  the  (piestion,  to  know  all  the  influences  tt>  which  milk  is  subjtH't,  that  the 
\vrit«'r  has  in  some  cases,  thought  it  tietter  to  lay  dmim  principlen  to  guidi  the  ojierator,  and 
help  him  to  follow  out  plans  of  his  own,  rather  than  give  hfm  alisolute  niles  to  be  closely 
followed. 

ExjH'rimental  work  will  be  more  satisfactory  if  done  in  duplicate ;  esiiecially  when  (h>aling 
with  small  quantities.  Always  lal)el  the  different  vesseUi,  and  make  an  immediate  record  ;  for 
in  siu^h  work  it  will  not  do  to  trust  to  memory.  It  is  a  great  convenience  to  have  ea<'h  vessel 
itumlwriul ;  anil  then  the  facts  may  be  set  in  a  Ret;ord  B<K)k,  against  the  number  of  the  vessel 
rather  than  notinl  on  a  lalwl  upon  tlie  vessel  itself. 

Devonshire  or  Clotted  Cream.  Everylxnly  has  heartl  of  clotted  cream,  and  nearly  every- 
lH)dy  has  had  the  good  fortune  to  taste  it.     It  is  made  by  merely  st;alding  the  milk. 

Says  Mr.  Long,  "  In  clotting  cream  we  have  ado]>ted  two  systems,  setting  the  milk  to 
scald,  a«  it  comes  from  the  cf)w,  and  setting  at  the  end  of  24  hours,  and  we  cannot  say  that  we 
found  much  difference.  In  some  cases  the  jians  stood  in  hot  water  ;  in  others,  directly  over 
the  hot  plate." 

The  exiK'rience  of  the  writer  g(H's  to  show  that  th»'  largest  quantity  of  cream  will  follow 
the  practice  of  scalding  the  milk  not  when  fresh,  but  after  24  hours.  It  will  not  do,  however, 
to  heat  the  milk  after  it  has  become  far  advanced  towards  sourness,  for  the  heating  will  hasten 
acidity,  and  perhaps  cause  curds  and  whey. 

Says  Mr.  Long  again.  "If  the  milk  should  happen  to  boil,  a  little  cold  water  should  Ih' 
immediately  poured  in  to  check  it,  and  the  pan  lifted  off  the  Hre.  In  this  case  the  butter  will 
not  1)6  so  gocMl ;  it  will  be  without  flavor  and  rough  to  the  iDiigue,  and  it  need  scarcely  Ix- 
added  that  it  should  not  hv  mixed  with  jjcrfect  butter."  This  difticulty  would  doubtless  be 
avoided,  in  some  measure,  if  the  milk  were  surrounded  by  water  instead  of  lieated  on  a  plate 
directly  over  the  flre. 

The  principal  advantage  in  scaltling  milk,  according  to  Mr.  Long,  is  that  "  when,  from 
any  unknown  cause,  the  cream  has  made  a  practice  of  taking  a  long  time  to  change  into  butter, 
the  annoyance  may  in  future  Ih?  prevented  by  this  plan." 

Mr.  Long  says  the  cream  will  be  clotted  when  the  milk  has  been  heated  up  to  100"  or  170  . 
Where  sutticient  advantages  from  heating  can  he  obtained  by  a  temperature  of  onlj-  140"  to 
14.")",  the  writer  would  strongly  urge  not  heating  any  higher,  having  in  view  quality  oi  butter,. 

This  Devonshire  system,  as  practiced,  however,  hardly  comes  within  the  range  oif  every -day 
Hcientiflo  practice.  On  this  i)oint  the  following  cpiotation  from  Mark  Lane  Ewprcus  will 
suttice : — 

"  We  find  the  Devonshire  system  of  scalding  the  milk  strongly  advocated  by  the  lecturer 
( Prof.  Tanner),  but  whatever  other  merits  that  system  may  possess,  it  has  not  the  important 
one  of  producing  butter  pure  and  free  from  any  admixture  of  caseine.  We  do  not  find  the 
finest  butters,  either  English,  French  or  Danish,  made  on  such  a  system,  and  we  do  not 
consider  it  worthy  of  general  imitation." 

Churning^  Whole  Milk.  Where  the  ractice  is  followetl  of  churning  the  milk  inst(uid  of 
the  cream,  a  larger  churn  will  be  re<iuir(  '  Tliis  is  not  a  practice,  however,  likely  to  b«?  much 
in  favor  hereafter. 

The  defects  of  the  practice  are:  Lalx)r  in  churning;  sour  butter-milk  as  a  substitute  for 
the  more  valuable  sweet  skim-milk:  and,  }X'''haps,  an  inferior  quality  of  butter.  The  advan- 
tage claimed  is  an  increased  quantity  of  butlir  ;  but  where  there  is  greater  weight  of  butter  in 
churning  whole  milk,  it  is  doubtless  due  to  the  fact  that  the  butter  is  more  loaded  with  caseine.. 
In  such  case,  quantity  is  secured  at  the  expense  of  quality. 

The  claims  of  this  process  upon  the  consideration  of  the  advanced  dairyman  were  never 
very  strong ;  and  in  these  days  of  improved  means  of  obtaining  and  handling  cream,  and 
l)etter  .appreciation  of  viilue  of  skim  milk,  such  claims  are  growing  weaker  than  ever.  In  some 
special  cases,  where  butter-milk  in  quantity  is  an  object,  tlie  churning  of  whole  milk  may  be 
an  advantage ;  in  ordinary  dairy  practice  the  question  has  ceased  tt)  have  practical  importance. 

(COOPERATIVE  DAIRYING.     Primitive  dairying  was  in  the  nature  of  things  confined 
J    to  individuals,  or  families.    The  factory  system  is  the  combination  of  individual  interests, 
in  some  form,  having  in  view  the  advantages  of  manufacturing  on  a  larger  scale  than 
that  carried  on  in  a  single  family. 

The  Factory  Svstem  is  a  natural  outgrowth.  It  had  its  beginning  in  certain  advantages 
w^hich  it  possessed  over  the  old  system.     It  has  grown  to  large  proportions  by  virtue  of.  a 
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general  merit  in  meeting  at  least  some  of  the  demands  of  pi  „'re88.    That  this  growth  has  been 
limited  is  owing  to  tlie  met  that  notwithstanding  its  merits  it  haa  still  some  imperfections. 

The  first  attempt  in  the  factory  system  as  it  exists  in  America  was  the  buildmg  of  a  factory 
for  the  manufacture  of  curd  into  cheese :  the  milk  being  coagulated  at  the  farms.  This 
factory  waa  built  in  1844,  in  Connecticut,  by  Lewis  M.  Norton.  This  form  of  the  factory 
system  had  not  the  elements  of  jiermanency  and  growth. 

The  second  progressive  step  was  the  establishment  of  a  cheese  factory,  where  the  milk 
itself,  as  ri-ceived  from  different  farms,  was  manufactured  into  cheese  This  may  be  con- 
sidered the  begiiming  of  the  present  cheese-factory  system.  Jesse  Williams  was  the  originator, 
in  Rome,  N.Y.,  and  so  recent  as  1851. 

"While  this  might  have  been  a  natural  development  of  the  system,  it  appears  actually  to 
have  been  an  independent  progression,  and  in  a  measure  accidental.  We  are  told  by  Prof. 
Arnold  that  the  products  of  Mr.  Williams'  dairy  would  sell  for  a  higher  price  than  those  of  his 
sou,  living  near  by  him.  To  secure  for  his  son  the  same  price  he  received  for  his  own,  he  took 
his  son's  milk  in  with  his  own,  the  cost  of  manufacture  being  divided,  and  the  product  being 
shared,  according  to  the  quantity  of  milk  furnished.  The  advantage  in  this  was  mutual  and 
t  J  one  of  the  parties  double.  It  reduced  the  cost  to  both  parties  of  manufacturing  and  brought 
to  one  pai-ty— the  son— a  higher  price  for  his  cheese.  This  result  led  other  neighbors  to  join 
the  combination,  and  thus  the  system  was  successfully  established. 

The  advantages  of  the  cooperative  system  in  cheese  making  naturally  led  to  its  application 
to  butter-making.  It  was  naturally  supposed  that  the  factory  system  would  do  for  butter  what 
it  had  done  for  cheese,  and  many  dairy  economists  looked  forward  to  the  time  when  the  butter 
dairy  would  give  way  to  the  new  order  of  tilings,  even  sis  the  cheese  dairy  had  done. 

This  expectation  was  founded  upon  a  somewhat  superficial  analysis  t)f  the  conditions. 
Two  points  are  enough  to  give  to  show  a  fallacy  in  the  reasoning  :  First.  The  factory  system 
was  not  equally  well  adapted  to  both  branches.  Though  butter  and  cheese  were  both  made 
from  milk,  the  processes  are  entirely  different.  As  a  matter  of  fact,  the  factory  was  better 
adapted  for  cheese-making  than  for'  butter-making,  and  the  private  dairy  the  reverse.  Thus 
it  was  that  when  one  was  one  taken  and  the  other  left,  it  was  butter  which  was  left.  Second. 
When  one  branch  was  removed  from  the  private  dairy,  there  still  remained  another  branch. 
Remove  the  second  branch  and  there  would  be  nothing  left.  To  show  that  butter  would  follow 
cheese  involved  proof  that  the  private  dairy  would  cease  practically  to  exist.  No  attempt  has 
been  made  to  offer  such  proof.  In  giving  evidence  before  a  Committee  of  the  Dominion  Parlia- 
ment, the  writer  showed  that  of  all  the  butter  and  cheese  made  in  the  United  States,  in  factory 
or  farm,  about  seventy-five  per  cent  was  made  in  the  private  dairies! 

While  this  is  true,  however,  it  does  not  show  that  there  hiis  not  lieen,  and  will  not  yet  be, 
great  progress  in  the  direction  of  manufacturing  butter,  as  cheese  is  generally  manufactured, 
on  the  cooperative  plan. 

The  first  effort  in  this  direction  was  the  establishment  of  the  Butter  Factory  proper,  or 
what  is  sometimes  called  the  Creamery.  This  was  carried  on  under  the  system  of  taking 
the  milk  to  the  factory,  to  be  there  set  and  akimmed,  and  the  cream  to  be  churned  into  butter. 
The  skim-milk  was  sometimes  returned,  and  sometimes  made  up  into  skim  cheese.  This 
system  met  with  limited  success. 

What  is  known  as  the  Cream-Gathering  (or  Fuirlamb)  System  was  the  outcome  of  an 
attempt  to  secure  for  butter-making  the  advantages  of  cooperation,  without  the  defects  found 
in  the  early  butter-factory  system.  The  advantages  were  economy  of  labor,  uniformity  of 
product,  good  marketable  quality,  and  more  system  in  marketing.  The  disadvantages  or 
defects  were,  on  the  one  hand,  the  cartage  of  skim-milk,  on  the  other  hand,  its  loss,  and  the 
injustice  to  patrons  due  to  inequality  of  milk  vidnes. 

The  advantages  all  seem  to  have  been  secured  ;  and,  with  the  one  exception  of  var.'  .tion  in 
values,  the  objectionable  features  have  been  avoided.  When  this  system  was  established,  it 
was  popularly  believed  that  wliile  milk  varied  in  value,  cream  was  so  uniform  that  it  could 
be  estimated  by  cubic  measurement  without  any  injustice  to  patrons.  The  working  of  the 
cream-gathering  system  lias  taugiit  that  there  is  no  less  variation  in  cream-values  than  in  milk- 
values. 

One  imimrtant  defect,  tiierefore,  continued  to  characterize  the  new  butter-factory  system  ; 
but  it  really  was  a  defect  only  similar  to  what  the  clieese-factory  liad  prospered  in  tqjite  of — 
or  the  variation  in  cream-value. 

When  it  became  apparent,  however,  an  attempt  was  made  to  overcome  this  great 
objection  to  the  cream-gathering  system  :  ajid  witli  some  measure  of  success.  A  system  has 
been  introduced  of  testing  the  cream  of  each  jiatron  and  paying  according  to  actual  value. 

Doubtless  the  time  is  not  far  distant  wlien  tlic  cooperative  system  in  all  branches  of 
dairying,  in  both  cheese  and  Imtter-making,  will  be  characterized  by  a  tvu'censful  system  of 
testing  values  and  paying  according  to  value. 

Tlie  Plans  of  A.ts<Kuation  are  mainly  as  follows  :  Firnt,  the  plan  of  Patrons'  Association. 
It  is  the  practice  in  cheese-making  for  i'armers  to  form  a  combination  among  themselves. 
They  form  a  stock  ct)uipanj',  erect  a  factory,  hire  the  maker,  furnish  milk  or  cream,  sell  the 
product,  and  divide  the  ])roceed8  according  to  weight  of  milk,  (jr  weight  (or  estimated  \alue) 
of  cream,  iw  the  case  may  be. 

Another  plan  is  tliat  of  Individual  Proprietorship.  In  this  case,  some  enterprising  person 
or  firm  erect  a  factory  and  buy  the  milk  or  cream,  and  take  the  chances  and  risks.  This  plan 
is  more  usually  adojited  in  butter-makinp;  than  in  cheese-making. 

Sometimes  the  proprietor  of  the  factory  manufactures  the  milk  or  cream  into  cheese  or 
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butter  at  a  certain  price  per  pound.     It  is  usual  for  the  maker  to  supervise  the  marketing  of 
the  product. 

One  phase  of  the  latter  plan  is  what  is  called  the  Combination  System.  A  chain  of 
factories  are  inclu('ed  under  one  proprietorship,  even  to  the  sale  of  the  product  for  the  patron, 
who  pays  a  stated  price  per  poimd  for  the  manufacture,  and  realizes  whatever  the  product 
brin^  m  the  market.  This  system  is  seen  in  its  highest  and  most  successful  development  in 
the  combination  business,  most  successful  from  all  points  of  view,  controlled  by  Mr.  D.  M. 
MrPherson,  known  as  the  Cheese-King  of  Eastern  Ontario. 

The  main  forms  of  cooperative  dairying,  at  present,  are :  ^he  Cheese  Factory,  for 
making  clieese  only  ;  the  Butter  Factory,  for  making  butter  from  milk  ;  the  Creamery,  for 
making  butter  from  cream  (which  has  been  gathered  from  the  surrounding  farms);  the 
Centrifugal  Factory,  or  the  creaming  of  the  milk  in  the  factory  by  the  centrifugal 
machine  ;  and  the  Seim-Cheese  Factory,  where  partial  or  complete  creaming  for  butter  is 
adopted,  and  the  skim-milk  is  manufactured  into  skim  chee.se.  ^ 

In  establishing  a  factory  for  butter  or  cheese,  one  shnild  be  satisfied  with  nothing  but 
what  is  best  adapted  for  the  purpose.  The  rules  for  an  ordinary  dairy  apply  here.  To 
what  has  been  said  may  l)e  emphasized  the  grand  and  absolute  essential  in  a  cheese  factory  of 
a  curing  room  in  which  the  temperature  may  lie  kept  under  perfect  control. 

For  a  Cheese-Factory  Outfit,  for  say  400  cows,  here  follows  a  fair  list  of  the  articles 
required : — 

One  each  of  the  following :  3-horse-ix)wer  Boiler,  with  fittings  ;  60-gallon  Weigli-can  ;  Tin 
Conductor  ;  600-pounds  Scales  for  Milk  ;  Curd-knife  of  13  blades,  20  inches  long ;  Curd-knife, 
with  horizontal  blades,  0  x  20  inches  :  Hoisting  Crane,  Syphon  and  Large  Strainer  ;  Water 
Pail,  extra  heavy;  Curd  Pail;  Curd  Scoop;  Dipper:  One  Set  Milk-Testing  Instruments — 
Comprising  3  Graduated  Jars,  1  Lactometer,  13  Cream  Tubes  Set  C<i.«*^ors  for  Curd  Sink  ; 
Factory  Account  Book,  with  Slate. 

Also,  Stencil  Plates,  1  each  for  Name  of  Factory,  and  for  Dating  Cheese ;  Two  600-gallon 
Vats,  with  inside  Steam  Pipes:  Steam-Pipe  Connection  and  Fittings  :  16  Clieese-Hoops,  best 
gal%  anized  iron,  lo-inch,  with  Followers  ;  16  Cheese-Press  Screv,  s ;  Press  Frames ;  Curd 
Diainers  ;  2  Stone  Kennet  Jars  ;  2  Thermometers.  The  foregoing,  or  substitutes  therefor,  are 
essential. 

There  are  some  other  apparatus  which,  ii  not  absolutely  eeseiitial,  are  much  needed, 
and  should  form  a  part  of  every  cheese-factory  outfit :  One  Curd  Mill ;  1  curd  rake  ;  one  140- 
pounds  Scales,  for  Weighing  Cheese  ;  Floor  Funnel ;  Wrench ;  Cheese  Tryer ;  Tinned  Cheese- 
Knife,  also  Bandagers. 

The  cost  of  foregoing  would  be  about  $500. 

For  Creamery  Outfits  (on  tlie  Cream-Gathering  plan  for  from  300  to  .lOO  cows) : — Engine 
and  shafting ;  two  Cream  Vats ;  three  Cream  Pails ;  Churn  (Revolving  B<jx) ;  one  Butter 
Worker ;  Weighing  Scales  (large) ;  Salt  Scales  (small).  The  foregoing  will  cost  nearly  |600. 
In  the  cost  of  a  building,  there  is.  of  course,  wide  margin. 

The  cans  for  setting  the  milk  m:iy  be  furnislied  free  to  the  farmers,  or  the  latter  may  be 
required  to  pay  for  them.  They  will  require  all  to  be  of  one  pattern,  and  guaged  for  measure- 
ment of  cream.     These  cans  are  not  included  in  above  estimate. 

A  test  churn,  if  required,  will  add  perhaps  nearly  $50  to  the  total  cost  of  outfit. 

On  the  Centrifugral  plan,  the  cost  is  est'mated,  according  to  Ontario  Experimental  Farm 
Report,  at  nearly  $1,200  the  difference  being  mainly  in  cost  of  Centrifugal  Machines,  which, 
according  to  sime  authority,  is  said  to  be  $500. 

In  the  choice  of  some  cooperative  system  for  any  new  disti'ict  of  country,  the  reader  is 
advised,  when  possible,  to  visit  the  neai'cst  factory,  or  factories,  to  observe  for  himself  the 
practical  working  of  any  jjarticular  system  which  is  best  suited  to  his  locality.  Such  a  visit, 
previous  to  embarking  in  any  new  branch  of  dairy  agriculture  on  a  large  scale,  w  Ul  generally 
prove  a  profitable  investment  of  time  and  money.  For  making  such  visits  there  are  now  so 
many  opportunities  afforded  in  almost  any  part  of  this  country,  that  it  is  not  wise  to  devote 
mucii  space  in  this  Manual  to  a  detailed  description  of  all  the  new  systems.  This  remark 
applies  to  the  cheese-factory,  the  butter-factory,  tlu'  creamery,  also  to  the  centrifugal  dairy, 
the  packing  of  butter  in  tins,  and  to  silos  and  ensilage.  &c. 

THE  Skim- Cheese  Factory.  The  object  of  utilizing  the  skini-niilk  in  butter  factories  has 
led  to  the  )iiaking  of  both  Initter  and  I'heese  together.  There  are  three  systems  generally 
employed.  One  is  to  skim  very  lightly  (say  for  from  I  lb.  Vo  U  lbs.  of  butter  per  100  lbs. 
milk),  to  make  r  sui)erior  article  of "  butter,  aiul  a  fair  (luality  of  cheese  from  the  ])artially- 
skinuneil  milk.  The  second  is  (o  remove  all  the  cream  tliat  can  be  taken  off,  by  whatever 
method  is  emijloyed,  mikI  maile  the  milk  (liefore  it  has  become  sour)  into  a  very  jioor 
cheese.  The  third  is  to  remove  more  or  less  of  t)n'  cream  and  to  replace  it  with  a 
substitute — lard  (or  oil)— and  niak(>  what  would  lie  called  lard  (or  oil)  cheese. 

The  making  of  skim-(  lu'ese,  in  any  considerable  (|uantity.  say  for  exi)ort  abroad,  is 
deprecated  almost  universally  by  Canadian  dairymen  as  a  course  antagonistic  to  the  dairy 
interests.  Space  will  not  admit  discussicjn  here  of  that  <]uestion.  The  dairymen  of  the  country 
are,  douhtless,  on  the  safe  side  in  the  adoption  of  a  conservative,  or  cautious  policy. 

In  the  Butter  Factory  the  milk  was  usually  brought  to  the  ♦actory  twice  daily,  set  for 
cream,  skimmed  and  churned,  and  theskim-nnlk  or  butter-milk  was  taken  back  by  the  patron. 
Milk  was  \isually  set  in  jiaiis  in  a  pool,  surrrounded  by  running  water.  The  Centrifugal 
System  and  the  (.^ream  Gathering  Systems  are  gaining  ground  in  the  old-time  butter  factory. 
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Tinned  Butter.  For  shipment  to  distant,  and  especially  warm  countries,  butter  is  now  put 
up  in  sealed  tin  packages.  The  trade  in  tinned  butter  is  comparatively  new,  but  it  lia» 
exhibited  a  marked  developmeut,  and  is,  at  the  moment,  one  of  considerable  promise. 

Mr.  Dyke,  a  wide-awane  agent,  in  England,  of  the  Dominion  Government,  stated  in  a  lattv 
report  that  within  ten  years  this  trade  has  doubled,  and  that  its  extension  is  "practically 
without  limit."'  Mr.  Dyke  tells  us  that  the  recent  expansion  is  due  to  the  perfection  attained 
in  tinning,  and  he  throws  out  some  valuable  hints  for  the  successful  prosecution  of  this  new 
branch  of  the  butter  iiidustrv. 

.  The  first  requisite  is  t\l^i  the  quality  of  the  butter  to  be  tinned  be  good.  Judging  from 
Market  Repoits,  there  is  a  wide  range  in  the  quality  of  the  tinned  butter  put  up  in  different 
countries.  The  prices  in  one  of  the  importing  countries  (Cape  of  Gooti  Hope),  ranges  from  the 
"  American  Tins,"  at  about  18  cents,  to  "  Best  Danish,"  at  over  50  cents ! 

Qualify,  wliich  in  anv  butter  is  im^wrtant.  doubtless  has  more  to  do  witli  prices  in  tinned 
butter  than  in  butter  in  ordinary  market  form.  The  tinned  butter  (even  though  it  be  sealed  from 
the  air)  is  subject  to  very  trying  contingencies,  not  only  in  the  long  voyage  abroad,  hut 
after  reaching  destination— both  in  liands  of  dealers,  and  after  having  been  opened  by 
consumers. 

To  ensure  success  in  this  branch  seems  to  demand  attention  being  given  even  to  the  detaiU 
of  the  manufacture.  It  would  doubtless  be  a  foregone  failure  to  undertake  shipping  tinned 
butter  picked  up  by  chance,  and  as  carelessly  as  is  done  in  the  general  trade  practice  which 
unfortunately  ootains. 

The  Main  Factors  in  the  production  of  butter  tliat  would  stand  tinning,  are  pure  milk:  the 
churning  of  cream,  if  not  fresh,  at  least  not  past  the  first  stage  of  sourness :  the  washing  of  the 
butter  in  a  granular  form,  in  water  and  hrme  absolutely  pure ;  careful,  light,  and  even  salting, 
with  the  vei-y  finest  brand  of  salt  obtainable ;  packing  on  the  very  day  of  manufacture ;  gootl 
and  careful  p  eking,  in  Iwxes  made  of  good  tin.  of  the  size  bf.sf  suited  to  the  market ;  neat, 
clean  and  even  fancy  packages ;  and  cool  storage  from  the  time  of  sealing  till  placed  on  board 
the  ocean  vessel. 

While  all  of  these  points'  are  of  great  importance,  some  oi'  them  need  to  be  specially 
em])ha8ized,  perhaps  for  the  reason  that  they  may  be  disregarded  lis  unimportant. 

For  instance,  Mr.  Dyke  tells  us  that  from  wliat  he  can  glean,  "  one  of  tlie  chief  secrets  of 
success  is,  that  to  insure  its  keeping  in  good  condition,  buttei"  should  be  tinned  on  the  evening 
of  the  day  on  which  it  is  chiinied;  or,  better  still,  immediately  on  leaving  the  churn,  before 
decomposition  in  the  sliglitest  degree  can  have  taken  place.  Apparentlv,  the  non-success  of 
the  American  and  many  of  the  Iriah  firms  engaged  in  this  trade  is,  that  instead  of  doing  this 
tliey  have  r.'-packed  comparatively  old,  though  doubtless  good  butter.''  The  writer,  himself, 
has  been  witness  to  a  like  mistake  in  a  pioneer  effort  made  in  this  countrj'  to  ship  butter  to 
the  West  Indies.  The  butter  was  not  immediately  packed,  and  there  was  unnecessary  delay 
in  sealing  the  packages  and  removing  them  for  proper  storage. 

As  an  evidence  of  the  need  of  carefulness,  even  to  matters  seemingly  of  mere  detail,  it  is 
said  that  in  Liver]iool,  during  the  Summer,  the  butter  is  removed  from  the  ship  or  railway 
depot  only  in  the  cool  of  early  morning  or  of  late  evening. 

One  important  requisite  is  a  vaiiety  ol  standard  sizes  of  pa(;kages.  The  following  Table 
is  a  sample  of  the  English  Market  quotations  of  a  certain  manufacture  and  brand  of  Danisli 
tinned  butter : 

Esbensen's  "The  Cow  Brand''  of  Tinned  Danish  Butter. 


Prices  of,  in  Enfflish  Market,  in  1H85  (in  pence  stehlino). 

Number  of  Tins  in  Each  Case 

6 

12 

20 

80 

40 

60 

100 

KK) 

Pounds  of  Butter  in  Each  Tin 

28 

14 

7 

5 

4 

2 

1 

i 

"  Salted  Quality  " 

'  Prime  Quality  " 

"  Choicest  Quality  " 

"  Selected  Choicest " 

14 

"ihi 

144 
16" 

15 

"i?" 

io' 

"is' 

"iij 

'22' 

It  will  be  noticed  that  the  prices  rise  ivith  the  (juality,  and  are  higher  as  the  size  of  the  tins 
lire  .tmallcr.  Tlie  small-sized  tins  have  an  increased  value,  especially  for  hot  climates,  where 
I  Hitter  s(M)ii  sjjoils  when  the  can  is  once  opened  to  the  air.  Of  course  tlie  cost  of  putting 
up  is  increased  somewhat  as  the  sines  are  smaller. 

Tlie  careful  grading  of  the  butter  v.ill  be  necessary,  also  the  adoption  of  a  special  name 
and  brand,  so  as  to  estahlish  a  ])eiiiianent  trade. 

It  is  not  (juile  |)racticable  for  tlie  individual  fanner  to  engage  in  tiiis  'prospectively  profitable? 
Iiranch  of  butter  ])i'(Mluction,  for  this  line  of  production  involves  lM)th  a  manufacture  and  a 
trade.  It  it  an  oiK-ning  for  say  some  enterprising  business  man  who  will  recjuire  to  make  a 
sufficient  study  of  the  (juestion  to  enable  him  to  put  the  farmers  in  the  way  of  the  projier 
manufacture,  and  to  enable  himself  to  ojien  and  develop  a  successful  trade. 

It  has  been  thought  wise  in  the  interest  of  C'anadian  Dairy  Agriculture  to  give  these  few 
liints  of  what  are  the  conditions  of  the  successful  establishment  in  the  country  ot^the  manu- 
facture of  tinned  butter.  But  it  must  be  further  said  that  for  the  successful  development  of 
such  industry,  nothing  else  will  make  so  sure  and  satisfactory  preparation  as  would  the 
spentling  of  a  hjnger  or  shorter  time  in  the  study  of  the  system  in  some  country  where  it  is 
l)est  underrtood.  ■" ,  , 
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THE  Extent  of  the  Supply.  So  far,  we  have  treated  the  subject  mainly  from  the  point  of 
view  of  Quality  as  a  means  of  Incrbasino  the  Market  Value  of  the  Product.  We 
have  now  to  deal  with  another  factor  in  Market  Value — that  of  iSupr'  .  It  needs  no 
argument  to  show  that  the  extent  of  supply  has  an  effect  upon  prices. 

This  factor  is  under  the  control  of  the  individual  dairyman  cniefly  in  the  way  of  influencing 
the  extent  of  consumption.  By  inducing  a  larger  consumption,  the  deinand  is  stiffened  and 
prices  improved. 

The  mcjst  potent  factor  in  increasing  the  consumption  of  dairy  produce  is  that  of  Quality, 
the  consideration  of  which  subject  has  been  anticipated  in  previous  pages,  which  have  been 
devoted  mainly  to  that  phase  of  our  subject. 

Another  factor  is  that  of  Variety.  The  advantages  of  dairyinij  are  leading  to  a  constantly 
increased  i)roduction  of  milk  and  milk  products.  All  this  production  must  And  a  market.  If 
the  extent  of  production  be  unduly  heavy,  the  result  will  be  depreeiation  in  prices.  It  is  for 
the  milk-producers  to  tickle  tfye  palate  in  many  ways,  and  so  induce  an  increased  consumption 
that  will  at  least  keep  pace  with  productioi;. 

Milk  Supply.  It  is  desirable  to  increase  the  consumption  not  onlv  of  milk  products,  but 
of  milk  itselr.  While  the  expansion  in  late  years  of  the  milk-suppfv  trade,  in  towns  and 
village8,  has  been  remarkably  large,  it  has  far  from  reached  its  possible  limits.  The  present 
system  of  supply  iw  all  too  defective  to  allow  anything  like  the  expansion  of  the  milk  trade 
that  might  be  looked  for  under  a  condition  of  thin^  radically  improved. 

We  have  only  to  refer  to  the  two  main  defects  in  the  present  system  to  sustain  our  position 
without  further  argument.  These  defects  are,  first  an  indifferent  mtnlity  of  supply,  and 
unduly  high  prices.  A  tend*  ncy  to  improvement  in  the  quality  of  muk  supplied  to  cities  is 
already  apparent ;  but  the  pro.vress  is  far  too  blow.  As  to  prices,  all  that  need  be  said  is  that 
twenty  to  thirty  cents  per  galK  n  is  paid  in  large  centres  for  an  article  that  is  sold  to  factories 
at  seven  to  ten  cents  !  It  is  to  the  interest  of  every  milk-producer,  whether  he  be  a  butter, 
cheese  or  milk  dairyman,  that  milk  be  sold  in  all  its  forms,  as  milk,  cream,  bi«tter-railk,  &c., 
and  of  pure  quality,  at  as  reasonably  low  a  price  as  can  be  made  profitable.  The  increased 
CDnsumption  to  which  such  a  result  would  lea-:!,  would  be  a  surprise  to  all. 

Condensed  Milk.  In  a  milk-prcxlucing  country  it  is  the  consumption  of  new  milk  which 
should  increase,  rather  than  the  consumption  of  condensed  milk.  But  there  is  a  growing  home 
and  foreign  market  for  this  article.  There  is  but  one  factory  for  condensing  milk  in  Canada, 
that  is  at  Truro,  N.S.  It  is  stated  in  an  oificial  report  that  condensed  milk  of  Canadian 
manufacture  received  a  medal  at  a  recent  International  Exhibition  held  at  Antwerp. 

"TTTINTER  Dairying.  There  is  one  line  of  production  not  likely  very  soon  to  be  overdone ; 
VV  wliile  its  being  taken  up  by  dairj^men  now  engaged  in  ordinary  production  would 
have  the  desirable  effect  of  increasing  consumption.  Winter  dairying  is  not  likely  to 
be  undertaken  by  those  who  cannot  make  summer  dairying  a  success.  Winter  dairying  will 
increase  consumption,  for  it  will  furnish  winter  tables  with  fresh  butter,  which  will  be  eaten 
with  greater  relish  than  is  the  summer-packed  butter,  perhaps  over-salted,  and  doubtless  sharp- 
flavored.    Some  of  the  reasons  for  engaging  in  winter-dairying  arc  tlie  following  : — 

Higher  Prices.  The  very  lowest  prices  are  in  the  summer  season,  when  butter  is  made  in 
largest  quantities.  Even  the  choicest  article  rules  low  at  that  time,  because  the  whole  supply 
is  fresh,  and  the  average  quality  is  at  its  best.  After  the  summer's  drouth  and  the  fall  frosts 
have  made  the  supply  to  fall  on,  both  in  quantity  and  quality,  the  market  stiffens.  In  winter, 
even  old,  salted  butter  begins  to  be  higher-priced  than  were  the  nice  fresh  rolls  of  summer. 

The  quality  of  winter-butter  may  be  just  as  good  as  that  of  summer  butter.  The  rich 
butter  of  summer  is  a  matter  of  feeding.  Summer  feeding  maybe  closely  imitated  by  a  ration 
that  may  he  even  an  improvement  u|)on  the  sometimes  dry,  parched  feed  of  midsummer, 
unrelieved  by  soiling.  As  to  manufacture,  the  winter's  temperature  is  under  easy  control 
if  heat  be  supjilied. 

The  poor  quality  of  the  winter  butter,  now  offered  occasionally,  made  under  'ordinary 
circumstances,  must  not  be  ccmfounded  with  the  quality  of  butter  that  may  be  made  bj;  winter 
dairying  properly  so  called.  In  the  one  case  there  is  the  milk  of  only  one  or  two  cows  in  poor 
condition,  due  to  the  drain  of  a  summer's  milking,  perhaps  not  properly  housed  and  fed,  and 
no  ade<iuate  provision  made  for  care  of  milk.  In  the  other  case,  the  cow  has  fresh  come  in, 
after  a  summer's  rest  in  pasture.  She  is  fed  well  for  milk-secretion,  and  the  manufacture  of 
butter  l)eing  a  specialty  it  is  provided  for  by  suitable  dairy  arrangements,  and  attended  to  as  a 
regular  work.  It  need  not  cost  more  to  produce  winter-made  than  summer-made  butter.  It  is 
largely  a  question  of  feeding,  and  the  saving  of  manure.  Non-productive  cows  have  to  be  fed 
ill  winter  as  well  as  in  summer.  If  after  a  summer's  yii  Id  they  are  poor  in  flesh  from  the  failure 
of  pasture  and  the  drain  of  milking,  they  should  be  fed  not  only  to  holo  their  own,  till  spring, 
but  to  gain  enough  in  winter  to  go  to  yiasture  in  good  flesli  for  summer's  y"  'd.  If  there  bs  no 
j)roHt  in  such  a  course,  there  is  n(j  profit  in  keeiiing  cows  at  ail ;  for  it  does  not  pay  to  let  cows 
lose  flesh  in  winter,  and  to  ai)propriate  the  June  and  Julj'  grass  in  making  it.  up.  In  a  word,  to 
keep  cows  for  profit,  it  is  necessary  to  feed  them  well  nil  through  the  year.  Under  a  paying 
system  of  feeding,  it  does  not  require  very  much  more  feed  f(;r  cows  giving  milk  in  winter  than 
for  cows  giving  milt  in  summer.  If  plant-food  have  value,  nofeediiig  in  projitable  where 
manure  is  wasfed.  If  manure  1x5  not  wasted,  extra  food,  when  needed,  may  be  given  to  profit, 
whether  it  be  for  winter  feeding  or  summer  feeding. 

The  milk-yield  under  a  pro[)er  system  of  winter  dairying,  will  bo  greater  than  under  the 
system  too  likely  to  obtain  in  summer  dairying.    Cows  that  are  non-productive  are  too  likely 
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to  be  underfed  m  wir    ,■  and  ao  they  ;i,re  poor  in  Pj  ring.     But  wiien  they  come  in  at  the  cioae 
of  a  summer''        .   ..  r'.8ture,  they  are  in  good  condition  for  milk-giving. 

Under  a  t  /  ;*r  system  of  dairying,  it  could  not  be  said  that  farmers  m  cold  countries  have 
to  work  all  surmer  to  make  up  for  the  loss  in  feeding  stock  all  winter.  It  pays  some  farmers 
to  feed  cows  extf  a  in  pasture.  It  pays  no  farmer  to  under-feed  cows,  in  pasture  or  stable. 
Winter  dairying  will  prove  to  the  dairymen  that  there  is  profit  in  ^  xxi  feeding,  provided  the 
manure  be  well  saved  ;  and  no  profit  in  allowing  cows  to  fall  behinu  for  want  of  feeding. 

Winter  dairying  divides  up  the  vear's  work  more  evenly.  In  summer  dairying,  the  dairy 
work  ia  crowded  into  the  months  when  the  farm  work  of  the  year  is  most  pressing.  This 
over-taxes  the  farm  hands,  or  perhaps  lays  too  many  duties  upon  the  women  of  the  farm;  and 
the  dairy  work,  after  all,  is  more  or  les.,  slighted.  If  hired  help  be  required  for  the  dairy,  it 
may  be  procured  cheaper  in  winter  than  summer.  All  manufacturers  who  are  rushed  by 
summer  orders,  are  well  pleased  to  get  winter  contracts.  Dairymen  as  manufacturers  ought 
also  to  oj  regardful  of  the  economic  Taws  under  which  they  work  for  profit. 

The  question  of  profit  in  winter-dairying  is  set  at  rest  by  the  facts  of  experience.  The 
Danes  have  entered  upon  winter-dairying  as  a  people,  and  have  found  the  change  to  their 
advantage.  If  does  not  follow  that  every  nation  could  do  the  same  thing ;  for  the  conditions 
would  be  afifected  by  so  general  a  change— and  not  all  may  have  Danish  markets.  It  is  certain, 
however,  that  as  many  may  enter  this  promising  field  as  will  be  required  to  supply,  at  least, 
the  home  winter's  consumption  with  wmter-made  butter.  If  this  be  so,  it  seems  a  mistake  for 
so  many  dairymen  to  sjiend  the  winter  more  or  less  idle,  and  to  crowd  so  much  work  into  an 
all-too-busy  summer, — especially  in  making  goods  in  summei*  that  are  not  wanted  till  winter, 
and  which  would  bring  readier  sale  and  better  prices  if  made  when  wanted — to  be  ofifered 
fresh  instead  of  stale  !    All  who  practise  winter-dairying  find  it  profitable. 

The  Essentials  in  winter-dairying  are.  first,  the  necessity  for  the  cows  to  come  in  in  the 
autumn — say  between  September  and  November.  The  milking  season  should  begin  wheri 
prices  are  beginning  to  be  good,  when  summer's  drought  has  pa.ssed  and  butter  is  easily  made, 
and  will  be  firm  and  marketable,  and  when  the  other  work  of  summer  will  allow  one  to  give 
the  dairy  work  due  attention.  This  will  be  in  September  in  most  cases.  In  some  cases  it  may 
be  the  latter  end  of  August,  or  beginning  of  October. 

The  second  essentia  is  feeding.  It  will  be  necessary  to  make  the  winter's  feed  as  nearly  as 
possible  in  character  like  nature's — the  summer  grass  of  nature — which  produces  the  ideal 
butter.  Early-cut,  well-cm-ed  grass,  instead  o.  dry  stalks ;  succulent  foods,  like  roots  and 
ensilage,  to  make  up  for  the  partial  dryness  of  the  hay ;  and,  to  some  extent,  concentrated 
foods,  like  grain,  meal,  oil-cake,  etc. ,  to  make  good  strong  feeding  and  rich  manure. 

ARTIFICIAL  Butters .     The  law  of  demand  and  supply  has  been  complicated  by  wliat  the 
farmer  very  naturally  believes  to  be  an  unfair  competition.     Legislation  in  regard  to 
oleomargarine  has  made  it  unnecessary  to  take  up  much  space  in  the  discussion  of  that 
vexed  question.    Oleomargarine  is  now  prohibited  by  legislative  enactment. 

This  action  was  doubtless  a  wise  one  and  can  be  supported  by  many  reasons.     While  there 


worse  than  wisely 

is  not  serious,  and 

very  serious,  nnd 

uiing  community 

mgest  established 


may  be  something  to  be  said  against  it,  sucn  action  was  at  l^ast  noth 

leaning  towards  tlie  safe  side.    A  mistake  on  this  side,  if  it  lias  been  rv 

in  the  future  may  be  remedied  ;  a  mistake  on  the  othei-  side  would 

extremely  difficult,  if  at  all  possible,  to  remedy.    The  inti-Test  of  the  w. 

was  in  apparent  jeopardy  ;  and  being  the  most  legitimate  and  important, 

and  most  permanent,  it  had  a  first  right  of  protection.     On  tiie  other  hand,  there  were  no 

opposing  interests  established  at  all  comparaole  to^the  former.     The  whole  public  desired 

protection  against  the  new  thing  which,  at  the  best  presented  a  forbidding  aspect. 

As  things  now  stand,  any  injustice — if  any  has  been  done — may  be  remedied  in  time.  If 
it  be  that  there  has  been  temporary  injustice  in  the  meantime,  the  interest  which  liaH  been 
outlawed  has  itself  to  thank  for  what  has  been  done.  Had  it  come  before  the  public  as  a 
legitimate  industrj'  and  witli  apparent  wish  and  intention  to  be  honest,  it  might  have  been 
better  received.  But  it  came  here  as  a  counterfeiter  and  a  thitf,  and  boldly  claimed  the  right 
to  remain  under  the  very  protection  which  law  ia  supposed  to  afford  not  for  but  against  fraud  ! 

This  now  humiliated  interest  had  no  liope  of  existence,  except  under  the  semblance  of  the 
thing  which  it  counterfeited.  It  had  no  chance  of  life  unless  it  stole  anotlier's  trademark,  or 
birthright.  Not  to  be  forl.idden  such  theft  were  an  outrage  upon  our  much-prized  common 
law.  It  is  true  that  it  claimed  to  bo  able  to  exist,  and  hold  its  own,  under  its  own  name  and 
countenance  ;  lu:  it  has  failed  to  meet  the  burden  of  proof  which,  in  view  of  its  past  history, 
always  under  i-  aiignise,  was  rightly  laid  upon  it. 

An  excuse  has  been  made  for  <^he  deceptive  character  of  artificial  butter,  in  the  claim  that 
in  natural  butter,  too,  there  was  c  ( .?i)tion — in  the  usv  of  an  artificial  coloring.  Such  excuse  is 
much  like  one  person  claiming  n  rignt  to  pass  under  the  name  of  another  jierson,  because  that 
other  jK^rson  used  some  dec.'ption  in  his  inake-up.  ^  parallel  would  be  found  in  Mr.  Chips 
claiming  the  ii^:;ht  to  pe»,.)nate  Mr.  Oak,  Ixcause  Mr.  Oak  improved  his  app'^arance  by 
deception — say  by  wean  tig  a  ftig,  oi  by  dyeing  'n.shair!  If  ever  the  industry  of  mauufac- 
turing  artificial  butter  secuies  a  ffriii,  ;.ure  and  permanent  I'ootliold.  it  will  be,  tloubtless,  after 
it  has  proved  itself  honest — i-efonned,  it  may  b; .  Vy  Act  of  Parliament. 

Now  that  tli>  law  has  don<.'  the  K.-st  that  could  Ik>  done  to  protect  the  dairyman,  then' 
remains  something  to  bo  done  I  v  tlie  latter.  Protected,  as  he  is,  from  comjii'titi.m  of  a 
substitute  for  his  i)ro(lu<>t — one  that  is  p,>Bsibly  wholesome — it  is  both  his  opportunity  and  duty 
to  give  the  consumer  an  abun.iance  of  a  gemiine  article  of  real  merit.  If  the  dairyman  would 
like  to  keep  tlie  substitute  fo'-<>ver  fut  of  tlie  market,  he  shuuld  bup|)lement  (Jovernirent 
uctioii.  by  making  so  good  and  wholesome  a  butter  that  tlien.'  wiJI  he  no  excuse  for  the 
encouragement  of  a  substitute. 
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LESSENING  THE  COST  OP  PRODUCTION. 

AGRICULTURE  is  the  basis  of  our  national  prosperity,    Every  branch  of  agriculture  is 
iviportant,  for  the  siuiple  reason  that  it  is  a  branch  of  agriculture. 

Dairyirg,  in  its  importance  is  second  to  no  other  branch  of  agriculture,  and  it 
perhaps  stands  alone.    A  few  reasons  for  this  may  be  given  : — 

Dairying  is  a  solution  of  a  National  Problem.  Thte  virgin  soils  of  the  New  World  and 
the  peculiar  conditions  of  early  settlement,  encouraged  a  mode  of  farminf^  that  has  been  in  the 
direction  of  soil-exhaustion.  The  necessity  for  constantly  returain^  to  i.he  soil  the  plant-food 
which  is  taken  from  it,  as  the  only  means  of  keeping  up  the  productive  oower  of  the  land,  has 
not  been  recognized  in  the  New  World  as  it  has  Ibeen  recognized  in  the  old.  This  has  gone  on 
so  far.  that  it  has  become  a  serious  problem  in  the  older  settled  portions  of  both  Canada  and 
the  United  States  how  to  make  the  farm  profitably  productive. 

The  changes  brought  about  during  the  last  half-century  of  unparalleled  progress,  have 
complicated  this  question.  Values  once  local  are  now  general.  Communication  is  speedv. 
transportation  cheap,  and  old-time  assurances  and  margins  are  eliminated  by  a  world's 
competition  at  one's  very  door.  Prices  are  now  fixed,  not  by  the  small  surplus  from  one's  own 
worn-out  farm,  but  by  the  whole  production  of  the  country  ;  and  the  advantage  is  all  on  the 
side  of  the  productive  lands.  This,  in  connection  with  the  opening  up  of  the  great  Noil5i- 
West,  intensifies  the  problem  of  the  profitable  working  of  worn-out  farms  in  the  East. 

Dairying  is  one  of  the  few  specialties  in  farming  which  presents  a  promising  outlook  to 
the  many  farmers  who  cannot  continue  longer  as  they  liave  been  doing.    Says  Prof.  Arnold  : — 

"Dairy  farming  is  most  appropriate  and  inviting  for  the  restoration  of  a  vast  extent  of 
land  thus  reduced.  It  stops  at  once  exliaustion.  but  does  not  •  stop  income.  It  brings  good 
returns  from  the  first.  Forage  crops  grow  well  where  grain  crops  pay  poorly.  Seeding  down 
to  grass  gives  time  for  air  aiid  water,  heat  and  frost,  to  gradually  unlock  the  tenacious 
compounds  wliicli  hold  the  mineral  elements  of  plants  as  with  a  firm  grasp,  and  lets  them  loose 
for  the  rootlets  to  feed  upon,  or  to  accumulate  in  the  soil  for  future  use.  It  gives  time  for  the 
absorbent  properties  Oi  the  soil  to  take  in  elements  of  fertility  from  the  atmosphere,  from  the 
snows  and  rains,  and  from  the  dews  of  heaven.  In  tliis  way  a  farm  that  has  mn  down  may 
be  made  to  grow  rich,  and  a  rich  one  richer." 

Stock-raising  shares  with  dairying  in  this  regard.  Which  of  the  two  is  of  the  gi-eater 
importance  it  is  not  here  necessary  to  show.  They  are  kindred  branches,  each  possessing 
peculiar  advantages.  There  is  great  advantage  in  prosecuting  both  industries ;  and  both  are 
to  be  valued  as  a  means  of  giving  heart  to  the  worn-out  soil  that  now  wants  to  be  more  than 
tickled  to  be  caused  to  laugh  with  a  generous  harvest. 

The  growth  of  the  dairy  industry  is  one  of  the  features  of  this  age  of  progress.  In  a  single 
generation  it  has  emerged  from  the  humble  precincts  of  quiet  home-production,  and  one,mi)^ht 
say  home  consumption,  to  take  its  place  among  the  leading  industries  of  the  day,  ranking 
second  to  no  other,  either  in  industrial  or  commercial  importance. 

There  is  reason  to  believe  that  this  youthful  giant  has  not  yet  attained  full  growth.  Every- 
thing ix)ints  to  a  still  further  expansion  of  its  prop)rtions.  Better  methods  will  improve 
the  quality,  and  the  supply  of  finer  products  will  lead  to  increased  consui-ajrtion. 

For  any  who  realize  the  force  of  the  foregoing  remarks,  and  purpose  taking  advantage  of 
the  possibilities  of  profitable  dairy  production,  there  is  a  further  consideration  whicli  dese.  »'es 
some  attention.     It  is  the  fact  that  a  Stiff  Competition  is  inevitable. 

The  advantages  just  set  forth,  in  mere  skeleton  form,  have  not  been  unnoticed  by 
others.  So  long  ago  as  in  1863.  Mr.  Mitchell,  in  one  of  the  always  charming  "Ik-Marvel" 
Series,  came  to  the  conclusion  that  it  was  to  dairying  lie  must  look  if  he  would  make  profitable 
his  then  recent  purchase,  which  he  calls  "  Mv  farm  at  Edgewood." 

That  scientific  and  veteran  dairyman,  t*rof.  Arnold,  in  his  clear,  terse  style,  shows  the 
trend  of  this  consideration,  in  1879:— "An  a^iproximate  certainty  of  uniform  products  and 
prices,  a  diminution  of  the  severe  labor  of  gi-ain-growing,  a  cessation  of  the  exhaustion  of  the 
soil,  and  the  retention  upon  tlie  fnrm  of  nearly  all  its  fertilizing  material  to  aid  in  restoring  an 
impoverished  soil  to  a  rich  and  productive  one,  are  consideiations  which  must  in  the  future, 
iw  they  do  now,  have  great  weight  in  leading  intelligent  farmers  to  exchange  the  plough  for 
the  milk  pail.  They  are  sutticient  to  warrant  the  inference  that  dairy-farming  is  destined  to 
follow  in  the  ^vake  of  the  grain-grower,  ami,  sweeping  over  the  wide  expanse  of  his  westward 
'/jwrch.  to  re.store  the  lost  fertility  and  bring  back  to  productiveness  the  vast  extent  of  kind 
.vhich  Ids  destructive  habits  h  ;•  e  made  poor.  They  will  make  dairy  farming  preferable  to 
rain-growing  when  the  j)-' '  i  ■  la'ry  productn  shall  fall  to  tliose  of  grain  growing,  andex  en 
below." 

Mr.  E.  D.  Gilbert,  ol  tlie  L't;t:i  N.Y.,  Board  of  Trade,  in  188."),  at  Stratford,  Ontario, 
expresses  the  same  idea  ;— 

And  as  our  popiUation  ^.i  iwfi  denser,  and  larger  numbers  engage  in  the  dairy  business, 
whe  mere  force  of  'drcum8tuuce.s  will  compel  our  dairymen  to  improve  their  herds  and  increase 
their  yidd." 
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There  is  tlio  same  activity  in  Europe.  Everyone  has  heard  of  the  special  efforts  put  forth 
by  Denmark,  succesBiuUy  to  press  to  the  front,  in  this  line  of  competition.  The  expanple  of 
Denmark  has  led  other  countries  to  aim  at  the  same  result.  In  a  Frencli  translation  of  a  very 
elaborate  work  by  Dr.  Fleischmann,  we  read  the  following,  written  from  the  pomt  of  view  of 
Germany : — 

"  It  is  enough  to  show  one  aspect  of  the  economic  development  of  Denmark,  Sweden,  and 
Finland,  during  the  last  ten  years,  to  see  how  the  agi  iculturist  of  these  countries  has  been  led 
by  the  extension  of  the  means  of  fiommunication,  and  by  the  excellent  advantage  such 
extension  has  given  to  dispose  favorably  of  milk  products,  to  make  the  dairy  industry  the 
basis  of  their  operations. 

"  From  this  result  has  followed  an  improvement  in  cattle-growing,  and  this  in  its  turn  has 
exercised  a  beneficial  influence  upon  agriculture  as  a  whole.  In  Germany,  and  in  many  other 
countries,  the  important  means  which  lead  to  the  proper  development  of  this  industry  are  not 
sufficiently  appreciated.  It  is  now  time  to  devote  ourselves  to  the  object  of  attaining  in  this 
race  to  the  point  already  gained  by  other  nations ;  we  cannot  allow  ourselves  longer  to  remain 
behind." 

Already  is  this  competition  being  felt  in  the  country  to  which  the  world  looks  for  a  market 
for  dairy  products.  BeWs  Messenger  gives  a  gloomy  view  of  the  outlook  for  the  British 
producer : — 

"  Dairy  farming  has  been  one  of  the  great  branches  of  rural  industry  held  out  as  the  anchor 
of  tht  British  farmer.  But  the  ogre  of  unlimited  and  unregulated  foreign  competition  i» 
battening  on  us  as  voraciously  in  this  as  in  all  other  productions  we  may  engage  in.  Read  the 
report  fiom  the  Chester  cheese  market.  It  is  no  longer  to  be  boasted  that  the  finest  qualities 
of  Cheshire  Cheese  ary  independent  of  the  American  trade.  Fine  qualities  dropped  quite  £1 
per  cwt. ,  common  sorts  sold  for  208.  to  Sos. ,  and  very  inferior  had  to  be  taken  home  again  to 
rot.  This  is  a  blow  to  the  supposed  happy  agriculture  of  Cheshire,  of  which  the  severity 
cannot  yet  be  est' niated." 

These  quotations  have  been  given,  not  because  of  an  intention  to  treat  the  subject 
exhaustively ;  bat  rat!ier  to  emphasize  two  points  that  were  so  important  that  they  at  once 
give  this  Manual  lis  ralmn  d'etre  and  its  character.  These  points  are  the  possible  advantages 
in  dairying,  and  tiie  certainty  of  coviftition.  The  fact  that  there  is  a  grand  opportunity  for 
somebody,  and  that  many  are  alive  io  the  fact,  suggest  the  need  for  one  to  be  early  in  making 
progress  if  he  would  succeed  in  getting  to  the  front. 

The  key-nnte  of  this  work  in  an  aim  to  help  anj'  svho  would  make  such  advance.  The 
opening  page  called  attintion  to  this  'ompetition,  and  suggested,  ps  a  jne"  "^s  for  meeting  such 
competition,  ihr-  'wo  prime  necessitit-s ;  first,  an  effort  to  increase  the  market  value  of  one's 
product ;  second,  an  effoi't  to  lessen  the  cr,:i^  of  production 

To  the  former  essential  to  successful  '^•ouipetition ,  or  to  profitable  dairying,  the  first  part  of 
the  Manual  was  mainly  devoted.  In  this,  Part  II,  our  attention  will  be  directed  to  the  next 
imjKj'-tiMa  essential ;  and  this  inti'<wluction  (^annot  but  emphasize  the  importance  of  the  Cost  of 
Productiou  as  a  factor  in  profitable  dairying. 

But  while  both  factors  are  in  somesenseof  equal  iri'.pdiinnfe,  they  are  not  equally  pressing. 
In  the  face  of  competition  as  it  exists,  the  necessity  for  the  improvement  of  quality  is 
immediate.  The  necessity  for  cheajtening  cost  w"  production  is  cf)mijaratively  remote.  If  the 
qixality  of  our  butter  be  not  soon  improved,  \v  (  are  likely  to  wholly  miss  the  opportunity  at 
hand  ov  permanently  establishing  an  mdustry  at  butter-production  for  export.  On  the  other 
hand,  t  le  early  radical  improvement  of  the  butter  qualiij  will  be  followed  up,  under  the 
pressure  of  competition,  by  cheapei-  production. 

Tlie  lack  of  space  due  to  the  more  exhaustive  treatment  of  the  quantity-phase  of  the  subject 
obliges  M  i  ■  writer  to  leave  out  a  uiaas  of  mat  i.er  bearing  upon  this  other  phase — matter  alveady 
prepared.  These  considerations  will  fj,  plain  the  incomplete  and  somewhat  disconiected 
characte  ••  1 1  what  follows. 

The  Reasons  for  Cheaper  P-o'tuction.  J*  is  not  stated  here  as  ont  of  the  reasons  for 
cheaper  production  that  dairymen  ^^  t  tw)  \,v/^\\  t\  price  for  their  products  ;  for  far  too  many  of 
them  do  not  realize  all  that  dairy  pniiluits  i>ljt.ijld  bring.  Indeed,  one  object  set  forth'for 
improving  quality  was  that  of  bettc;  ,)ricj .     Tlu  e  are  several  reasons  for  cheaper  production. 

1.  The  Present  Cost  of  production  is  Uni  ly  H"i^h,  This  is  not  because  the  farmer  is  a 
monopolist,  or  a  union-man,  and  receives  Uh>  nmc'ti  pay  for  his  work  ;  nor  are  his  profits  too 
large.  It  is  rot  because  the  fanner  doet-  not  noik  hard  enough,  and  not  because  he  has  not 
sufficient  interest  in  his  work.  The  cost  of  production  is  too  high  because  the  methods 
employed  are  not  always  the  best.  Every  intelligent  farmer  knows  this  to  l)e  a  true  statement, 
because  lie  has  the  evidence  daily  before  his  f  yes.  It  is  true  of  farming  as  it  is  true  of  any 
occupation,  that  so  long  as  the  -i;  is  chance  f(  r  improvement,  it  niaj'  be  said  that  the  methods 
employed  are  not  the  best.  It  is  more  true  of  farming  than  of  most  occupations  that  thf^re  is 
chance  for  improvement.  Tlr' .  ritateiuent  is  no  libel  on  the  farmer;  it  has  abundant  explan- 
ation in  the  fa(;t  that  there  is  no  other  occupation  which  affords  so  wide  a  field  for  the 
application  of  energy  and  intelligence. 

It  is  a  shallow  thinker  who  blames  the  farmer  for  the  comparative  lack  of  perfcoti'  >n 
which  has  been  attained  in  general  farming  practice.  Science  already  has  almost  better 
control  of  electricity,  whose  acquaintance  it  made  yesterday,  than  it  has  of  the  phenomena  of 
plant-growth,  which  was  one  ofi  the  woaders  that  greeted  an  astonished  Adam  The  genius  of 
a  Lawes  or  a  Gilbert,  who  sjjend  their  years  in  the  slow  questioning  of  nr,iure,  and  find  their 
lives  almost  too  short  for  the  slower  answering,  does  not  pale  before  the  biilliance  of  a  Bell  or 
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an  Edison,  who  make  us  wonder  with  the  ahnost  human  achievements  of  the  thing  that 
Franklin's  kite  first  introduced  to  me»— the  thing  which  men  harness  into  their  service  and  call 
electricity,  without  knowing  what  it  is  I 

There  is  chance  for  improvement  by  the  dairyman  all  along  the  line,  from  the  selection 
and  feeding  of  his  stock  to  the  manufacture  and  marketing  of  his  dairy  products.  So  long  as 
this  is  true,  it  may  be  said  thalj  the  cost  of  production  is  unduly  high. 

^T^ Second.  Cheapening  cost  of  production  will  Increase  Profits.  Prices  are  only  indirectlv 
and  remotely  affected  by  cost  of  production.  The  price  of  an  article  offered  in  the  market  will 
be  determined  by  its  qualitv,  or  by  the  supply' in  the  market,  and  the  buyer  will  not  question 
■whether  it  cost  much  or  little  to  produce  it.  ( The  producer  improves  the  quality  of  his  prc^uct 
because  such  improvement  will  make  the  article  sell  better,  and  at  a  high  price,  and  so 
increase  his  profits.  For  a  producer  to  make  the  cost  of  production  less  is  to  accomplish  the 
same  purpose — increase  his  profits. 

Third.  Cheapening  codt  of  production  is  a  Necessity  of  Competition.  This  is  one  of  the 
most  cogent  of  the  reasons  for  improvement  in  the  line  of  reducing  cost  of  production.  There  is 
a  great  activity  everywhere,  and  the  chances  are  that  increasod  production  will  lower  prices. 
The  dairyman  has  it  in  his  own  hands  to  be  prepared  for  any  such  result,  and  still  maintain  his 
present  profits,  or  it  may  be,  increase  them  in  spite  of  lower  prices.  He  will  do  it  by  producing 
at  less  cost,  and  in  no  other  way. 

MILK  is  a  wonderful  compound,  and  possesses  many  and  varied  qualities.  It  is  a 
perfectly-balanced  food;  not  for  sustaining  full-grown  life,  as  it  was  intended  to 
promote  growth,  but  for  the  young,  to  the  needs  of  which  it  is  perfectly  adapted. 

Milk  is  of  variable  character,  (a)  It  is  different  in  different  species.  In  the  milk  of  the 
ass  in  its  normal  condition,  the  butter  is  only  about  one-ninth  of  one  per  cent. ;  in  that  of  the 
ewe,  the  butter  is  over  four  per  cent.  (6)  Milk  varies  in  different  breeds  of  the  same  race. 
This  difference  is  in  both  butter  quality  and  cheese  quality,  and  in  other  respects.  The 
ordinary  and  normal  variation,  between  breeds,  of  the  butter  in  milk  is  from  less  than  two 
per  cent,  to  over  seven  per  cent,  (c)  There  is  a  difference  also  between  individuals  of  the 
same  breed,  and  even  of  the  same  family.  This  difference  is  more  in  quality  than  character. 
(d)  There  is  also  difference  in  milk  at  different  distances  from  time  of  calving.  The  milk  of 
the  cow  undergoes  a  change  fropa  first  to  last.  At  first  it  is  medicinal  in  character,  adapted 
only  for  the  young  animal,  and  is  unfit  for  human  food  until,  sometimes,  four  or  five  days 
after  calving.  In  its  later  change,  it  becomes  richer  in  butter,  but  depreciates  in  general  butter 
quality.  It  is  claimed  that  all  the  const*  tuents  of  milk  being  at  their  maximum  during  early 
stages,  the  milk  at  that  time  has  "character,"  and  will  produce  quality,  or  the  "full  natural 
rich  flavor,  odor,  color,  and  texture." 

The  character  and  quality  of  milk  is  affected  by  many  controllable  influences: — 

(a)  The  breed  of  one's  herd  is  subject  to  at  least  partial  control.  New  blood  may  be 
gradually  infused  nto  a  herd  by  the  choice  of  a  male,  (o)  The  value  of  the  individual  animals 
may  be  raised  by  careful  selection,  (c)  The  influence  upon  quality  of  the  distance  from  time 
of  calving  ujxjn  milk  and  butter  may  be  partially  controlled  in  fair-sized  herds,  by  providing 
always  for  tlie  presence  of  one  or  more  new-milch  cows,  the  milk  of  which  it  is  believed  give 
'  -character  "  to  the  whole  yield  of  the  herd.  Prof.  Brown  tells  us  that  one  galJon  of  new  milk 
will  give  character  to  twehe  gallons  that  do  not  possess  it,  and  consequently  the  numl^er  of 
incoming  cows  need  not  exceed  one  to  twelve.  This  is  a  point  of  importance  to  the  advanced 
dairyman,  rather  tlian  to  one  who  has  not  yet  improved  in  foundation  methods  of  general 
care,  feeding,  &c.  (rf)  The  physical  statif,  of  the  cow,  and  even  the  mental  state,  are  also 
under  control.  Health  and  quiet,  of  course,  are  favorable  ;  ill-health  or  excitement  are 
decidedly  injurious.  Fear,  fright,  worry,  solicitude,  pain  and  hunger — all  more  or  less  under 
control — at  once  make  tlieir  plaint  in  the  milk,  (e)  The  fpctors  of  food  and  drink  are  rivals 
with  that  of  breed,  in  their  influence  up<in  the  milk.  It  is  the  raw  material  with  which  milk 
is  made,  and  the  cow,  however  good  use  she  can  make  of  raw  material,  can  do  nothing  at  all 
Avithout  it.  Water  constituting  nearly  ninety  per  cent,  of  the  milk  and  having  a  large  part  in 
the  whole  physical  economy  of  the  animal,  makes  itself  felt  upon  the  milk,  according  as  it  is 
pm-e  or  impure,  abundant  or  scant.  (/)  Temperature  is  a  more  controlling  influence  than  is 
generally  supposed.  Suffering  from  winter's  cold,  the  productive  energies  of  the  cow  are 
witlidrawn  from  full  niilk-i^roduction,  to  saving  the  system  from  the  harsh  effects  of  the  cold. 
On  the  other  hand  the  influence  of  undue  heat — the  hot  sunshine  of  summer,  unrelieved  by 
shade,  has  been  proved  bj^  careful  test  to  be  unfavorable  to  the  milk. 

Purity  of  Milk.  Milk  has  its  value  as  a  food,  or  as  raw  material  witli  which  to  make  food. 
Its  cbaracter  as  a  ready  vehicle  «if  impurity  and  disease,  makes  it  necessary  that  it  be  pure. 
^lilk  may  become  impure  either  in  the  cow  or  after  being  milked.  In  the  cow  it  is  influenced 
by  the  causes  already  mentioned — food,  water,  ill-health,  etc.  It  is  susceptible,  also,  to  taint 
both  in  the  udder  and  after  being  draAAT  from  the  udder. 

"  If  a  cow  be  fed  on  oil-cake,  its  milk  becomes  unfit  for  the  table.  The  milk  of  a  cow  fed 
on  grass  watered  with  sewage  Incomes  sour  and  fetid  in  a  short  time..  If  a  piece  of  putrid 
meat  is  phu^ed  beside  a  basin  of  milk,  the  milk  will  80<jn  be  found  to  have  both  the  smell  and 
taste  of  carrion."    (McEachren.i 

Unhealthy  cows,  impure  food  or  water,  uncleanly  surroundings,  impure  air,  will  produce 
imperfect  or  impure  milk. 

The  milk  of  a  sick  cow  will  sometimes  communicate  the  disease  of  the  cow  to  the  person 
using  it.  Milk  from  a  cow  suffering  from  tuberculosis  will  cause  consumption  to  piersoiis 
using  it. 
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Typhoid  and  scarlet  fever  have  been  caused  or  spread  by  impure  well-water,  used  either  to 
water  the  milk,  or  to  waah  the  vessels  1 

"  Blue  milk  is  due  to  an  impoverished  or  ill-fed  cow  ;  red  milk  to  the  cow  eating  madder, 
hulls  of  peas,  and  any  of  several  wild  plants ;  rotten  milk  to  bad  water,  improper  food,  or  dirty 
premises."    '^Muli^achren.) 

The  processes  of  manufacturing  milk  into  its  products  are  unfavorably  affected  by 
defective  milk,  and  the  products  of  mA  milk  are  always  inferior  if  not  worthless.  One  lot  of 
tainted  milk  will  affect  a  whole  vat  of  prre  milk. 

Creamins'  Quality  of  milk.  Owing  to  various  reasons,  such  as  the  variation  in  size  of 
globules,  and  in  the  extent  of  the  adhesion  of  ceaeous  matter  to  globules,  all  milk  does  not 
thr^  up  the  same  proportion  of  its  cream.  As  a  consequence,  the  milk  of  scwoe  cows  will 
give  up  nearly  all  its  butter,  and  will  leave  a  poor  quality  of  skim-milk,  the  milk  from  other 
COW6  may  be  nearly  or  quite  as  lich  in  butter,  and  yet  not  readily  give  it  up.  The  skim-milk 
from  the  latter  would  be  comiwratively  rich.  This  quality  of  giving  up  its  cream  readily  and 
perfectly  is  called  creaming  quality.  Since  the  value  of  milk  for  butter-tuaking  depends  not 
so  much  upon  the  amount  of  butter  the  milk  contains,  as  the  amount  that  can  be  produced 
from  it,  this  creaming  qualitv  is  very  important  in  butter  cows.  But  it  is  of  less  account  in 
cheese-making,  or  for  household  use,  because  it  can  be  wholly  utilized  in  the  latter  cases. 
Indeed,  a  poor  creaming  (juality  is  an  advantage  in  cheese  cows,  or  in  cows  whose  milk  is  sold 
for  household  uses. 

Churning  Quality  of  Cream.  Few  dairymen  realize  liow  much  difference  there  is  in  cream 
in  the  time  recjuired  to  "  bring"  it  into  butter  by  churning.  Not  knowing  the  difference,  one 
does  not  know  the  loss  incurred  by  not  providing  for  that  difference.  It  is  a  common 
impression  that  when  butter  has  "  come"  in  the  churn,  the  butter  has  all  churned  that  can  be 
churned.  Major  Alvord  found  that  one  of  his  cows,  fed  on  dry  feed,  gave  the  usual  quantitv 
of  milk,  and  less  than  half  the  nsiial  quantity  of  butter.  He  churned  37  pounds  of  this  cow  s 
milk  four  different  times,  and  obtained  butter  at  each  churning,  in  ounces,  as  follows :  1 — 12i  ; 
3—12 ;  3— .H ;  4— H.    Total,  31i  ounces. 

Now,  it  is  not  practicable  for  dairymen  to  chum  butter-milk.  Even  if  there  be  a 
considerable  quantity  of  butter  in  it,  it  is  difficult  to  recover  it.  It  is  better  to  provide  against 
the  loss  by  such  means  as  thorough  :  ipening  of  cream ;  and  the  sometimes  heating  of  milk 
which  is  slow  to  come,  as,  for  instance,  that  from  cows  l<y»g  in.  Let  it  be  heated  before 
setting,  and  tests  made  to  learn  with  what  ^ain.  Beyond  this,  one  may  in  some  degree  avoid 
mixing  different  lots  of  milk  which  refuse,  m  churning,  to  "  break"  at  the  same,  or  nearly  the 
same  time. 

The  following  conditions  are  favorable  for  butter  coming  quickly  in  churning  :  A  large 
cream  globule  ;  the  cream  or  fat  globule  free  from  caseous  attachment ;  cream  in  the  early 
stages  of  the  milking  period  ;  cream  from  the  feeding  of  succulent  food,  etc. 

Skim-Milk.  Milk  from  whicli  more  or  less  of  the  cream  lias  been  taken  is  said  to  be 
nkimmed,  and  is  called  skim-milk  The  value  of  skim-milk  as  compared  to  that  of  the  new 
and  whole  milk  depends  mainly  uj  on  two  things  :  First,  upon  the  quantity  of  cream  or  fat 
that  has  been  removed  from  the  milk  ;  and  Second,  upon  changes  that  have  taken  place  in  the 
milk  during  the  process  of  separation. 

There  is  only  one  constituent  of  new  milk  taken  from  it  to  depreciate  its  quality.  It  is 
the  fat,  or  butter.  The  other  solids  remain  in  the  milk  in  about  the  same  proportions  as 
liefore.  The  removal  of  the  fat  of  course  lessens  the  proportion  of  food  in  the  milk ;  but  the 
loss  of  fat  does  not  make  it  a  badly  balanced  food.  There  still  remains  in  skim-milk  enough 
to  make  it  valuable  as  food.  The  removal,  with  the  cream,  of  other  solids  than  fat,  of  course 
make  the  total  quantity  less  ;  but  it  does  not  affect  the  proportions  of  the  other  solids  in  the 
skim-milk. 

The  changes  which  milk  undergoes  in  the  process  of  manufacture  affect  the  value  of  the 
skim-milk  Konietimes  more  than  the  loss  of  its  fat.  Tliis  change  sometimes  means  the 
tlifference  between  milk  fresh,  sweet  and  warm,  and  milk  old.  sour  and  cold.  The  value  of 
skim-milk,  then,  depends  upon  how  much  change  of  this  character  it  undergoes.  The  pi-ocess 
of  cream  separation  has  everything  to  do  with  the  amount  of  loss  by  such  changes.  By  the 
old  system  of  open  pans,  the  milk  in  summer  sometimes  suffers  in  all  these  respects.  The  loss 
of  heat  under  any  system,  provided  the  milk  be  sweet,  may  be  easily  remedied,  of  course,  by 
warming-  the  milk  artificially.  The  svstem  of  deep-setting  in  ice  or  cold  water,  causes  the 
milk  to  undergo  only  one  change — it  "becomes  colder ;  and  the  centrifuge  causes  almost  no 
change  at  all,  unless  tlie  Ijeneficial  ones  of  aerating  and  cleansing  the  milk. 

In  calf-feeding,  the  main  requirements  are  that  skim-milk  should  be  fed  warm  (like  new 
milk)  and  ought  to  be  fed  sweet. 

MILK-SECRETION  is  a  response  to  a  natural  pleasurable  sensation  :  similar  to  that  in 
siUinfying  tlie  appetite  for  f()(Hl.     This  pleasurable  feeling  is  a  p»'ovision  of  nature  to 
ensure  the  supply  for  the  needs  of  offspring  :   and  it  is  by  taking  advantage  of  such 
provision  tliat  man  has  secure<l  for  himself  a  IxjuntifuT  milk-supply. 

It  is  by  a  Stimulation  of  the  natural  power  of  milk-secretion  that  man  has  developed  the 
natural  power,  thus  increasing  and  prolonging  the  milk  flow,  to  suit  his  own  purpose.  The 
iibundant  yield  of  the  domestic  cow,  therefore,  is  not  of  a  purely  natural  state  but  is  rather  an 
artificial  development ;  it  has  been  artificially  induced,  and  must  be  artificially  kept  up. 

This  is  soinetliing  of  practical  importance.  It  is  easy  to  fall  into  a  belief  that  the  milk 
yield  of  the  cow  is  something  given  out  of  pure  natural  cow  generositj'..  •  All  careless  abuse  of 
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a  cow  by  Its  owner,  if  the  owner  be  at  all  careful  for  profit,  must  spring  from  such  an 
impression.  It  will  pay  to  remember  that  the  comfort  of  the  cow  baa  more  than  her  generosity 
to  do  with  our  milk  supply. 

It  is  because  of  this  fact  that  many  things  which  seem  trifling  have  an  effect,  either  for 
good  or  bad,  upon  both  quantity  and  quality,  not  only  immediately  but  remotely.  Frightening 
or  hurrying  tne  cows,  harsh  treatment,  pain,  hunger,  cold,  ftiar,  disappointment  (as  when 
faUing  to  get  a  customary  mess),  or  general  discomfort, — any  such  disturbing  cause  will  check 
the  milk  flow. 

The  slugKish  habit,  the  timid  disposition,  and  the  dependent  nature  of  the  cow  must 
be  favored,  ifone  would  rather  encourage  a  full  yield.  All  her  moyements  must  be  in  natural, 
quiet  and  matter-of-course  order,  so  as  to  be  of  *\i&  least  disturbing  character.  Dog  or  man 
must  well  understand  this  before  either  is  fit  to  stand  in  the  presence  of  this  gentle  creature. 

Especially  when  her  milk  is  being  drawn,  the  cow  should  be  in  a  perfect  state  of  repose 
and  contentment.  The  milk  is  not  all  in  the  teats,  nor  even  in  the  udder — made  to  freely  run  out, 
as  it  weife,  by  the  opening  of  a  valve.  Rather,  it  is  when  milking  that  tlu'  stimulation  of  the 
very  act  promotes  the  greatest  secretion  of  milk,  as  well  as  the  immediate  flow  of  what  has 
been  alrt  ady  secreted.  So,  while  the  cow  is  being  milked,  nothing  sudden  or  unusual  should 
be  allowed  to  attract  her  attention.  She  must  not  have  to  wait  too  long  to  be  milked,  and 
while  being  mUked  should  enjoy  the  operation. 

Kindness.  The  milker  who  would  make  his  service  a  profitable  one  must  needs  have  in 
his  own  breast  not  a  little  of  the  milk  of  human  kindness. 

Discomfortins^  Ailments.  Some  of  the  best  cows  have  habits  that  are  annoying  to  the 
milker,  and  whicn  sometimes  provoke  ill-temper  on  the  milker's  part.  Riither  than  idulge  in 
such  ill-temper,  to  one's  own  grievous  hurt,  and  to  the  injury  or  the  cow,  one  shoiikl  exercise 
his  best  intelligence  to  find  out  the  cause  of  the  discomfort. 

Sore  Tflats  are  a  prolific  cause  of  cow  discomfort.  Doubtless  long  finger-nails  are  a 
frequent  cause  of  sore  teats.  Finger-nails  dig  into  the  tender  teats,  and  cut  them.  This  is 
especially  true  when  the  cow  is  first  milked  after  calving,  and  before  the  teats  have  toughened. 

The  Remedy:  Keep  the  finger  nails  pared  short ;  and  endeavor  to  milk  without  digging  the 
ends  of  fingers  or  nails  into  the  teats.  Owing  to  variations  in  relative  size  of  hands  and  teats, 
and  to  want  of  strength  in  fingers,  and  hard-milking  qualities  of  cows,  one  cannot  always 
help  digging  into  the  teats  with  the  ends  of  one's  fingers  ;  but  where  it  can  be  done,  it  is  better 
to  press  the  fingers  flat  against  the  teats. 

Switching  the  Tail.  This  habit  is  naturally  a  legitimate  one  of  self-protection.  It  some- 
times becomes,  however,  with  some  cows,  an  established  habit  of  pure  wantonness.  The 
writer  has  a  cow  with  such  a  vexatious  habit,  and  he  blushes  to  remember  what  exhibitions 
of  unmanliness  in  temper  the  exercise  of  that  habit  has  caused.  The  results  of  such  mani- 
festations of  temper  conduced  to  considerable  discomfort  of  the  cow,  led  to  somewhat 
strained  relations  between  milker  and  cow,  and  did  not  contribute  to  milk-production  by  the 
cow,  or  equanimity  on  the  part  of  the  owner.  Now  all  is  changed.  The  gi-eatest  of  harmony 
exists.  The  cow  is  a  ^reat  pet  of  the  once  provoked  milker,  and  the  latter  appears  to  be  one  of 
the  cow's  favorite  milkers.  Space  will  not  admit  showing  all  the  advantages  of  this  changed 
state  of  affairs,  but  they  are  great ;  and  all  was  brought  about  in  a  simple  manner  : 

A  stout  siring  was  fastened  by  one  end  to  a  post  that  stood  at  the  left  fiank  of  the  cow, 
and  by  this  string  was  the  tail  of  the  cow  tied  up  short,  by  a  single  knot,  but  so  secnrely  that 
it  could  not  get  free.  At  first  her  ladyship  demurred,  but  now  she  expects  it  as  a  matter  of 
course,  and  submits  with  all  grace,  and  is  apparently  pleased  to  see  the  milker,  whose  now 
unfailing  good  temper  is  quite  to  her  liking ! 

This  instance  is  given  not  only  as  instructive  for  such  particular  cases,  but  as  an  illustration 
of  what  may  be  done  by  the  exercise  of  a  little  ingenuity  in  the  treatment  of  the  cow,  having 
in  view  the  prevention  of  disturbir.g  causes. 

When  a  cow  switches  her  tail  only  because  she  is  bothered  by  flies,  it  would  be  cruel  to 
tie  up  her  tail,  and  allow  her  to  suffer  the  discomfort  of  flies.  In  such  case,  one  may  throw  a 
light  blanket,  or  net,  over  the  cow;  or  wear  a  protection  over  the  face,  similar  to  that  worn  by 
bee-keepers. 

Suitable  Shelter  would  be  a  protection,  during  milking,  i)oth  against  Hies  and  from  severe 
weather.  Milkine-Sheds  have  iwen  adopted  to  the  satlnfiKlion  of  many.  A  few  cows  some- 
times may  be  milked  when  standing  loose  in  open  field,  or  yard,  but  if  there  are  any  risks  of 
the  cows  annoying  each  other,  or  being  from  any  cause  fretted  or  disturbed,  it  will  help  to 
lessen  the  cost  of  production  to  securely  attach  them  in  th<eir  respective  places  to  )je  milkea. 

Regularity  is  of  economic  importance  with  all  animals,  but  with  none  otlier  so  much  as 
with  the  cow.  The  disposition  of  the  cow  to  yield  her  milk,  the  charactt^r  uf  milk  itself, 
subject  as  it  to  changes,  all  demand  that  everything  be  done,  jis  niucli  as  possible  like  clock- 
work. In  a  well-constituted  dairy,  each  milker  will  have  a  definite  number  of  cows  for  each 
milking,  and  will  milk  them  at  nearly  the  same  hour  each  day,  and  always  in  the  same  order. 

Frequency  of  Milkinr.  The  distention  of  the  udder  tends  to  check  milk-secretion,  while 
the  removal  of  the  milk  lends  lo  promote  secretion.  Tins  being  true,  the  sliort«r  the  intervals 
between  milkings  the  better.  Again,  the  less  lime  the  milk  remains  in  the  milk-vessels,  the 
richer  it  is  in  fat,  and  the  purer  it  is.  The  first-drawn  milk  is  the  poorest,  and  the  last  drawn 
milk  is  the  richest,  because  the  first  has  been  lon^  secreted  and  the  last  fresh  secreted.  All 
these  facts  point  to  the  advantage  of  frequent  mUking. 
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Twice  Daily  is  aa  often  as  cowb  can  l)e  milked  conveniently  in  most  dairiea.  Hero  thero 
in  especial  need  fur  regular  hours  and  even  division,  for  any  irre^ilarit^  d(>oreR>«<-H  ont>  period 
at  the  exfwnse  of  lengtliening  the  other.  Twelve  hours  between  nnlkings  is  itself  iihuost 
longer  than  is  consifltent  with  a  large  yield  of  (^(mmI  milk.     It  should  never  be  longer. 

There  are,  indeed,  some  exceptions  to  this  rule  One  is  when  an  interval  is  s))ecially 
unfavorable,  in  which  case  it  may  be  slightly  shortened,  even  at  the  exf»ense  of  lengthening  tlu" 
other  interval.  For  instance,  in  "dog  days '  it  might  do  to  have  eleven,  hours  between  milkingH 
during  the  day  period  when  the  cows  are  grazing  under  a  hot  Him,  and  thirteen  hours  for  the 
night  interval  when  the  cows  are  most  of  the  time  in  repose,  and  C(X)1  and  comfortable.  T(m) 
often  this  is  reversed ;  the  cows  being  milked  at  5  a.m.  and  at  7  p.m.  80,  when  through  th«' 
beat  of  day  they  are  in  active  search  for  f  (kmI,  they  are  re<juired  to  secrete  milk,  and  to  carry  un 
ovor-distended  uilder,  M-hile  at  night,  in  comjiarative  rejxise,  the  udder  is  distended  less  than 
its  full  proportion.  Better,  therefore,  to  milk  at  7  a.m.  and  5  p.m.  Again,  the  interval  which 
gives  the  largest  flow  of  milk  might  be  shorteneti. 

Thrice  Daily.  Some  dairymen  object  to  milking  thrice  daily,  for  the  reason  that  the 
practice  is  believed  to  have  a  tendency  to  cause  the  milk  not  to  be  retained  in  the  udder. 
The  writer  does  not  give  weight  to  this  objection.  It  is  usually  only  a  heavy  milker,  with  a 
distended  udder,  that  loses  her  milk.  She  is  more  likely  to  lose  it  when  twice  milked  than 
when  thrice  milked.  There  are,  however,  some  decided  a<lvantngeH  in  thri(re  milking.  It 
•will  secure  a  larger  quantity  of  viilk,  the  milk  will  be  richer  in  fat.  and  it  will  be  purer. 
This  is  especially  true  where  noon  milking  is  practised  during  "dog  days."  The  trouble  is 
not  in  the  weather  and  consecjuent  difficulty  of  churning,  but  in  the  condition  of  the  milk  as 
it  coviesfrom  the  coiv,  sometimes  not  fit  for  immediate  use.  not  to  speak  of  use  as  raw  material 
of  manufacture.  Milking  at  ncwn  would  do  away  with  much  of  the  trouble  experienced  in 
mid-summer,  and  make  it  unnecessary  to  make  ix)or  cheese  of  milk  that  will  not  make  good 
butter. 

Twelve  or  fourteen  hours,  even  under  favorable  conditions,  is  as  long  as  milk  should 
remain  in  the  milk-vessels.  Twenty-four  hours  is  enough  to  make  milk  hardly  fit  for  human 
consumption.  Fourteen  hours  on  a  hot  summer-day  is  worse,  probably,  tlian  twenty-four 
hours  in  the  cool  autumn. 

Another  advantage  of  milking  thrice  daily  is  that  it  Stimulates  the  Milking:  Habit.  It 
will  increase  not  only  the  in  1  mediate  yield,  but  will  help  to  prolong  the  jieriod  of  the  yield, 
and  will  doubtless  cfo  something  towards  perpetuating  the  milking  qualities  of  offspring. 
Advantage  may  be  taken  of  this  stimulating  effect,  to  bring  up  the  milk  flow  after  a 
temporary  falling  off. 

The  practice  of  thrice  milking,  therefore,  may  be  employed  as  an  Occasional  Practice,  as 
in  the  two  instances  noted — during  summer  heat,  and  at  times  .of  falling  off  in  yield.  In  such 
case  it  is  advisable  that  one  of  the  three  periods  between  milkings  be  a  full  jyeriod  of  nearly 
twelve  hours ;  this  because  it  is  necessary  for  the  udder  to  be  distended  every  day,  so  that 
when  twice  milking  is  recurred  to,  the  milfc-vessels  will  be  e(iual  to  the  pressure  upon  them. 
With  this  precaution,  there  is  no  difficulty  in  changing  twice  to  thrice  milking,  from  time  to 
time  to  suit  the  convenience  and  needs  of  the  dairy. 

Regularity  in  the  noon  milking,  with  its  shortest  period  between  milkings,  while  desirable, 
is  not  nearly  so  necessary  as  it  is  when  milking  twice  daily  with  its  long  periods.  The  writer 
strongly  advises  an  occasional  trial  of  this  practice  by  those  who  can  conveniently  make  it. 
There  are  many  farmers  with  small  herds  who  would  realize  a  decideti  profit  by  practising 
milking  thrice  daily,  not  occasionallj',  but  through  the  flush  of  the  season,  from  spring  to  fall. 

Complete  Milking  is  another  most  important  requisite.  The  first  drawn  milk  is  sometimes 
too  poor  to  be  worth  saving ;  the  last  drawn  is  extremely  rich  with  the  finest  quality  of  butter 
fat.  The  average  milk  of  the  first  and  last  pint  drawn  from  eleven  cows  gave  to  per  cent, 
of  cream.  The  first  pint  drawn  gave  only  6  per  cent,  of  cream,  or  60  per  cent,  less  than  the 
average;  and  the  laitt  pint  drawn  gave  32  per  cent.,  or  over  100  per  cent  more  than  the  average  ! 
More  than  this,  the  8i)ecific  gravity  of  the  cream  showed  that  the  last-drawn  milk  was  pro- 
portionately richer  in  butter  fat.  Itptij/s,  therefore,  to  take  a  little  time  to  draw  all  the  milk, 
for  the  value  of  the  milk  obtained. 

Again,  the  stimulation  from  thorough  milking  pi'omotes  milk-secretion,  while  leaving  milk 
in  the  udder  actually  checks  milk-secretion,  and  is  one  of  tlu  speediest  ways  of  drying  the 
cow.  This  consideraticm  is  of  more  importance  than  the  one  j)revious.  It  will  not  pay  to 
allow  any  milk  to  remain  in  the  udder. 

Rapid  Milking.  The  quicker  milk  is  drawn,  the  more  freely  it  is  secreted  by  the  cow 
and  given  down.  Any  check  to  the  flow  l)ecomew  to  the  comfort  of  the  cow  a  disturbing  factor 
which  the  cow  resents.  Much  will  dcjjend  upon  the  disposition  of  the  cow,  but  it  is  more 
or  loss  true  of  all  cows  tliat  the  milk  will  be  yielded  more  freely  by  being  rapidly  drawn. 
Especially  should  the  flow  lx>  continiiou.i.  and  not  fitful.  See  that  everything  is  ready  before 
beginning,  and  do  not  allow  any  intenniptions  during  the  period.  If  one  need  to  rest,  let  the 
rest  lie  taken  passing  from  one  cow  to  another,  and  not  lietween  the  l)eginning  and  finishing 
.  of  milking. 

Inf!uence  of  the  Cow.  The  physical  organization  of  the  cow  has  much  to  do  with  the 
character  of  the  milk,  in  respect  of  its  creaming  and  churning,  as  well  as  of  other  qualities.  At 
the  New  York  Experimental  Station  the  milk  of  two  Jersey  cows  was  tested  daily  for  a  number 
of  weeks,  to  determine  its  churning  quality,  or  what  pt)rcentage  the  yield  of  butter  would  be 
of  the  fat  in  the  milk.     The  fat  was  determined  by  analysis,  and  the  butter  by  churning  tho 
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■whole  milk.  The  result  showod  that  one  cow  gave  nearly  SO  per  cent,  more  butter  than  the 
other  cow,  in  proportion  to  tlie  amount  of  fat  in  the  milk.  Taking  the  fat  in  the  milk  aH  KM), 
the  average  yield  of  fat  in  the  one  case  was  95  per  cent. ,  and  in  the  otlier  caae  rtfl  jier  cent,  t 

These  cows  were  both  the  same  bro«'d — Jerseys — and  kept  under  exactly  similar  conditions. 
There  were  other  marke<l  differences  between  tlui  two  cows,  such  as  color,  texture,  grain  and 
melting  iM)int,  and  it  was  clear  that  the  difference  was  constitutional.  This  creaming  quality 
of  milk,  due  to  the  animal  consticution,  i»  under  control,  in  a  measur*',  by  br'HHiing,  nut,  of 
course,  is  not  under  immediate  control.  There  are  cows  the  milk  of  whicli  is  fairly  rich  in 
cream.  Take  two  cows,  the  milk  from  both  of  which  is  equally  rich  in  butter.  Let  this  milk 
be  set  for  cream-rising^  under  exactly  similar  conditions.  Will  the  cream  from  both  Ik*  of 
equal  value?  If  the  uulk  of  Ixrth  cows  hml  an  equal  creaming  value,  ves  ;  if  it  had  a  different 
■creaming  qaahty,  no.  Reliable  test  of  the  milk  of  cows  has  shown  that  two  samples  of  milk 
may  hare  the  a? mo  percentage  of  fat,  or  butter,  and  their  creaming  value  differ  50  per  cent. 

From  vhcse  facts  we  learn  that  the  value  of  milk  for  hutter-mak ing  does  not  depend  alone 
upon  the  riclinesH  of  the  milk,  but  upon  the  creaming  quality  as  well. 

The  Cow  a  Machine.  To  say,  as  often  it  is  said,  that  the  cow  is  a  machine,  is  to  very 
imperfectly  express  the  truth.  The  cow  is  in  one  sense  a  machine,  and  in  many  senses  more 
than  a  machine.  liike  a  machine,  she  must  needs  be  supplied  with  raw  material  for  the 
production  <  )f  a  finished  product ;  and  the  quantity  and  quality  of  the  thing  pnxiuced  will 
depend  both  upon  the  character  of  thut  machine,  and  of  the  raw  material  supplied. 

But  in  other  important  resjiectB  the  cow  is  not  a  machine.  She  is  not  kept  running  by  the 
application  of  an  outside  force ;  for  she  herself  constunth  a  part  of  the  manufacturing  raw 
material,  in  supporting  motion,  or  life  and  ac^tion.  She  cannot  be  stopped  and  set  aside  to  lie 
idle  when  raw  material  is  scant,  or  when  she  is  not  producing.  She  must  l)e  constantly 
supplied  with  valuable  raw  material,  whether  she  produce  or  not.  and  the  only  profit  tlu-ie  is  in 
furnishing  a  supply  comes  of  the  product  of  the  mirplnn.  over  and  above  what  she  usee  daily 
for  the  supply  of  fon^e  and  waste.  Because  of  so  much  of  the  raw  material  being  required  for 
the  machine  (leaving  only  a  i)art  of  it  to  be  turned  into  a  marketable  pnxluct),  this  product 
must  be  a  comparativelv  exjjensive  one,  and  consecjuently  of  good  quality,  and  must  have 
comparatively  a  high  value  in  order  to  make  production  profitable. 

Again,  the  cow  is  not  like  a  machine  that  can  lie  broken  with  impunity  and  mended  to 
order.  She  is  a  created,  living  and  delicate  organization,  wonderfully  constructed,  and  has 
certain  natural  wants  that  are  imperative. 

Again,  the  time  of  her  existence  has  perhaps  shorter  limits  than  a  machine  has,  and  she 
can  be  replaced  only  by  her  like,  produced  not  mechanically  but  by  herself.  She  is  the  only 
mother  of  other  machines  to  take  her  place.  The  character  and  value  of  these  other  machines — 
her  offspring—  will  not  be  an  exact  reproduction  of  herself,  but  will  vary,  it  may  be  in  the 
line  of  improvement  or  it  may  be  in  the  line  of  depreciation.  While  the  keeper  cannot 
manufacture  this  new  machine,  it  is  in  liis  power,  by  virtue  of  his  management,  either  secure 
improvement  upon  the  parent,  or  to  suffer  loss. 

PEDIGREE  and  Performance.  The  value  of  an  animal  depends  ujwn  its  individual  qualities 
as  a  producer,  and  its  i)owcr  of  transmitting  these  qualities  to  its  offspring.  There  are 
two  principal  means  of  determining  this  value.  The  main  one  is  to  make  a  record  of 
what  the  animal  has  done.  Animals  being  kept  for  their  proiluce,  the  ultimate  test  of  all 
values  in  animals  is  production.  Some  idea  of  the  productive  qualities  of  an  animal  may  be 
obtained  from  its  appearance  and  family  history,  but  the  surest  test  is  the  actual  performance. 

Another  means  of  determining  the  value  of  an  animal  is  by  reference  to  the  record  of 
family  performance.  This  latter  value  is  based  upon  tlie  fact  that  the  cjuality  of  an  animal, 
and  its  power  of  transmitting  its  quality,  is  dejiendent  upon  the  qualities  and  powers  of  its 
ancestry.    A  liistory  of  such  ancestry  is  called  pedigree. 

Neither  one  of  these  means  of  determining  animal  value  is  sufficient  of  itself.  The 
performance  of  an  animal,  while  it  is  the  ultimate  test  of  its  productive  value,  is  onlj'  a  partial 
test  of  its  powers  of  transmitting  its  individual  qualities.  A  stronger  assurance  is  found  in 
pedigree. 

Botli  in  the  raising  and  purdiase  of  stock  it  is  necessary  to  estimate  the  probable  (jiialities 
of  animals  before  the  record  of  individual  })erforniance  has  l)een  made — even  before  birth. 
Peiligree  affords  a  strong  basis  for  such  estimate. 

On  the  other  hand,  pedigree  has  absolutely  no  value  that  is  not  l.ased  upon  jwrforniance 
somewhere.  If  tliere  were  no  merit  in  the  family  to  which  an  animal  belongs,  the  pedigree 
of  a  century  would  be  worthless. 

This  being  true,  it  follows  that  the  value  of  all  performance  would  be  enhanced  by  a 
pedigi'ee  record  ;  while  pedigree  to  have  any  value  should  liave  associated  with  it  the  merit  of 
excellence  in  i;)erformance. 

There  is  too  much  tendency  to  forget  how  closely  the  two  means  of  estimate  are 
associated, — to  over-estimate  the  one  and  undervalue  the  other. 

There  are  those  ho  think  of  pedigree  as  something  fanciful,  and  of  no  practical  value. 
There  are  others  who  set  too  much  value  ujK)n  a  mere  history  of  names — liecause  i*^  is  called 
pedigree  and  has  had  some  remote  association  with  real  or  supposed  merit. 

But  there  are  many  who  more  justly  appreciate  both  values.  These  are  wise  farmers,  who 
will  pay  an  extra  price  for  an  animal  for  the  two  reasons  that  he  has  the  appearance  of  a 
isuperior  animal,  and  possesses  a  creditable  pedigree.  Then  there  are  breeders  who  have  large 
investments  in  the  pedigree  side  of  theii*  animals,  who  yet  are  wise  enough  to  demand  that 
pedigree  be  supported  by  i)erformance.    In  this  connection,  it  is  gratifying  to  quote  the 
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SCIENTIFIC    DAIPY   PRACTICE, 


followiiu^  from  extensive  breeders  of  Holsteina— (Messrs.  Smith  ft  Powells) : — "  Pedigree  is  of 
little  ^^me  unless  it  traces  to  animals  of  superior  merit  and  breeding,  and  the  only  true 
evidence  of  superior  merit  is  actual  performance." 


Pedigree  is  the  record  of  ancestry.  Breeding  precedes  the  practice  of  recording  animals. 
It  first  happens  that  by  isolation  and  some  skill  in  breeding,  distmct  breeds  become  established. 
It  is  then  seen  that  by  the  registration  of  all  the  anipials  of  the  breed,  the  purity  of  blood  would 
be  better  maintained'  and  the  value  of  the  animals  be  enhanced.  At  this  point  some  individual,, 
or  an  association,  undertake  to  open  a  register.  A  reasonable  time  is  then  given  to  allow 
registration  of  all  animals  whose  characteristics  prove  them  to  belong  to  the  breed.  The 
register  is  now  closed  to  original  stock,  and  a  Herd-Book  is  established. 

The  only  condition  of  registration  while  the  herd-book  is  being  established,  is  the  apparent, 
possession  of  characteristics  of  the  breed,  and  the  sumtosed  power,  by  virtue  of  purity  of  olood, 
to  transmit  individual  and  breed  characteriBtics  to  onspring. 

The  herd-book  is  now  open  to  the  offspring  of  animals  ^ready  registered,  and  closed  to  all 
other. 

While  the  very  existence  of  the  herd-book  is  an  evidence  of  supposfHl  merit,  it  is  yet  true 
that  not  all  the  animals  which  obtain  registration  will  be  superior.  It  follows  that  the  mere 
fact  of  pedigree,  at  first  and  later,  is  not  absolute  proof  of  individual  or  even  of  family  merit. 
The  real  value  of  pedigree  is  that  it  is  a  presiunption  of  merit — of  the  possession  of  valuable 
breed  characteristics,  and  that  it  affords  an  opportunity  for  greater  assurance  by  tracing  the 
record  back  to  the  original,  for  proofs  of  merit. 

■♦  Only  a  small  percentage  of  the  stock  of  the  country  is  pedigreed.  The  main  portion  is 
outside  of  the  herd-books.  Necessarily,  none  of  this  stock  is  eligible  to  any  of  the  existing 
herd-books.  Among  these  outside  animals  are  a  great  number  which  possess  marked  merit  as 
individuals,  and  some  of  them  are  possessed  of  prepotency  (or  power  to  influence  the  character 
of  the  offspring). 

There  are  hundreds  of  these  animals,  perhaps  whole  herds,  to  the  value  of  which  a  pedigree 
would  add  greatly.  It  would  also  be  an  incentive  to  owners  to  give  greater  attention  to 
improved  breeding. 

Now  while  these  animals  are  necessarily  and  justly  excluded  from  the  privileges  of 
established  herd-books,  they  need  not  be  excluded  from  the  advantages  of  a  pedigree. 

In  what  way  may  superior  "common"  herds  obtain  such  advantages?  Through  the 
means  similar  to  what  bad  to  be  adopted  for  the  different  breeds,  that  were  once  in  a  like 
position — having  merit  without  record.  The  means  adopted  was  the  establishment  of  a  herd- 
hook,  in  which  registration  was  possible.  In  fact,  to  give  all  worthy  animals  the  advantage  of 
pedigree,  it  is  necessary  for  each  owner  of  a  herd  of  such  to  register  his  man  cattle. 

This  one  may  do  in  what  we  may  call  A  Farm  Herd-Book.  The  requirements  to  the 
successful  establishment  of  a  farm  herd-book  are  not  difficult.  The  first  requirement  is  a 
Record  Book — which  will  be  the  herd-book. 

This  book  mav  be  on  an  exceedingly  simple  plan  of  arrangement,  and  the  filling  in  of  the 
record  a  mat*  '   sy  book-keeping.    The  record  should  be  full,  clear  and  easily  imderstood. 

It  should  be  ix^otvL 
the  work  easier. 


t^iomptly  as  the  facts  occur.    This  will  ensure  greater  reliability,  and  make 


The  second  thing  to  be  done  is  to  Name  the  Herd.  The  name  of  the  herd  should  be  one 
that  cannot  be  mistaken  for  some  other.  It  should  have  a  perfect  proprietary  character,  like 
that  of  a  trade-mark.  One  way  tliat  this  may  be  done  is  to  couple  the  owner's  name  with  the 
name  of  his  Ifx-ality  or  his  home.  For  instance,  the  Ik  Marvel-Edgewood  herd,  the  Goodhue- 
Sunnyside  herd,  &c. ,  &c.  Sometimes  the  name  alone  of  an  individual  would  be  so  well  known 
in  a  country  tiiat  it  would  be  sufficient.    For  instance,  the  E.  B.  Eddy  herd. 

The  next  thing  necessary  is  to  Individualize  Each  Animal  in  one's  herd — to  give  each, 
animal  A  Name  and  a  Number.    These  names  may  be  according  to  the  fancy  of  the  owner  ; 


but  they  should  be  pleasing  to  the  eer  and  easy  to  remember. 


They  may  be  som^thinK, 


as  its  name  is  entered  on  the  List  in  the  Herd-Book, 

The  cheaper  way  to  obtain  a  blank  Record  Book  would  be  to  buy  one,  if  one  could  be 
had  for  purchase.  If  not  several  friends  might  join  to  have  a  few  printed.  As  a  last  resort, 
a  person  may  rule  one  for  himself. 

The  next  requirement  is  one  that  if  not  absolutely  necessary,  is  extremely  desirable.  Ife 
is  a  Uniformity  of  System  for  all  the  herds.  This  is  necessary  for  several  reasons.  It  would 
make  the  past  record  of  an  animal  available  in  the  event  of  its  sale  and  its  removal  into  a  new 
herd.  It  would  make  possible  a  comparison  of  merits,  between  animals  in  different  herds.. 
It  would  popularize  the  system,  and  make  the  records  more  easily  understood. 

This  necessity  makes  it  desirable  that  a  Standard  Form  of  Record  be  adopted.  The  writer 
with  a  view  to  help  to  arrive  at  such  a  result  has  devised  a  system  for  Registration  of  Home 
Herds,  which  he  hopes  will  form  a  basis  for  a  future  standard ;  or  which  at  least  will  record 
such  facts  as  will  be  available  for  transferrence  when  a  satisfactory  standard  shall  have  been, 
found. 

Believing  strongly  in  the  practical  value  of  a  System  of  Home  Registration,  and  wishing 
to  favor  progress  rather  than  possibly  hinder  it,  this  new  System  of  Registration  will  not  be- 
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copyrighted,  but  is  hereby  made  public  property.  An  efFort  will  be  made«  however,  to  secure 
its  publication  by  some  nrm,  in  which  case  it  will  be  advertised  in  the  Appendix. 

The  writer  hopes  not  to  create  an  impression  that  the  fonnation  of  this  Herd-Book  of  fbc 
Farm  will  add  immediately  to  the  intrinsic  value  of  the  herd.  Nothing  ot  that  kind  was 
accomi>lished  in  the  cases  of  the  improved  breeds.  No  heid-book  can  give  vdiue  to  animals  by 
mere  virtue  of  pedigree.  But  the  merit  that  exists  and  that  may  be  developed  may  be  better 
realized  in  values  bv  the  possession  of  a  reliable  pedigree. 

Neither  will  all  herd-books  have  an  e;q[ual  value  as  herd-books.  Pedigrees  in  different 
books  will  have  a  value  which  will  depend  in  part  upon  various  factors — the  character  of  the 
breeder,  the  merit  of  the  animals,  the  reliability  and  completeness  of  the  record,  etc.,  etc. 

The  proposition  to  establish  Farm  Herd-Booka  is  no  disparagement  to  the  Herd-Booka  of 
the  Breeds.  On  the  contrary,  it  is  pa3ring  the  latter  the  compliment  of  imitation.  Doubtless 
even  breeders  of  registered  stock  would  do  well  to  adopt  tne  ayatem  of  home  regiatration. 
They  would  thus  secure  to  themselves  a  better  appreciation  of  the  merit  of  their  individual 
herds,  and  a  better  reward  for  their  individual  efforts.  The  difference  between  some  of  the 
herds  among  the  breeds  and  some  of  the  herds  among  the  mixed  herds  outside  of  the  magic 
lines,  is  not  greater  than  the  difference  between  different  herds  of  the  same  breed  !  A  skilful 
and  painetaung  breeder  of  pure  stock  by  keeping  a  farm  herd-book  will  be  enabled  to  give  a 
distinct  value  to  animals  carrying  a  number  in  his  own  book. 

Some  Special  Advantages  in  the  System  advocated  may  lead  many  to  adopt  it  :— 
First.    No  one  could  be  excluded  from  the  benefits  of  such  herd-books. 

Second.  The  character  of  the  book  and  the  value  to  be  attached  to  the  pedigree  of  one's 
own  herd  is  wholly  under  one's  ovm  control.  Abuses  in  other  herd-books  need  not  seriously 
affect  one's  own,  after  a  reputation  has  been  established. 

Third.    Cheapness  of  the  system.    No  fees.    No  cost  for  registration. 

Fourth.  Possible  fulness  and  reliability  of  the  record.  If  will  be  convenient  to  record,  as 
it  occura,  everything  that  will  be^f  value  as  data  for  the  future.  The  register  being  at  one's 
hand,  there  need  be  no  delay  in  regiatration  ;  errors  and  omissions  will  be  fewer  in  consequence. 
Where  the  books  show  a  complete  and  continuous  record,  they  will  have  a  character  of 
reliability  similar  to  the  day-book  of  the  merchant,  which  is  accepted  in  courts  of  law  as  proof. 

Fifth.  An  incentive  to  improvement  of  stock  and  bettev  realization  of  profit  from  such 
improvement. 

There  are  other  advantages  common  to  all  herd-books,  as,  for  instance,  the  fact  that  the 
value  of  the  record  will  increase  year  by  year. 

All  herd-books  have  some  disadvantages.  Says  Miles  :  "Animals  that  have  been  the 
means  of  establishing  the  reputation  of  the  breed  by  their  superior  merit,  will  be  foimd  on  the 
record,  side  by  side,  not  only  with  the  inferior  members  of  the  breed,  but  with  those  of 
questionable  purity  of  blood.  Many  animals  may  trace  their  descent  from  herds  that  have 
been  noted  for  producing  the  best  representatives  of  the  breed,  while  others  will  have  nothing 
in  their  ancestral  history  to  recommend  them,  aside  from  their  supposed  purity  of  blood. 
Miles  further  concludes  that  the  "iidierited  peculiarities  of  an  individnal,  aside  from  the 
general  character  belonging  to  the  breed,  must  be  determined  by  evidence  not  contained  in  the 
herd-books." 

The  farm  herd-books  will  not  secure  purity  of  blood  to  ita  pedigreea ;  but  constant 
selection  and  weeding  out  may  present  a  record  of  performance  that  will  form  an  excellent 
basis  for  estimate  of  value. 

Performance  is  the  real  basis  of  all  values.  There  would  be  little  value  in  a  farm  herd- 
book  that  did  not  record  the  actual  performance  of  the  animals.  But  a  record  of  actual 
performance  would  itself  be  of  great  value  to  every  herd,  even  with  no  herd-book. 

The  most  important  part  of  performance  is  Milk  Value.  By  milk  value  is  meant  the 
quantity  of  milk ;  and  the  butter  or  cheese  value  of  tliat  milk. 

The  Quantity  of  Milk  is  obtained  by  keeping  a  Record  of  Milk  Yield.  Milk  may  be  weighed, 
or  measured,  weighing  is  perhaps  the  most  correct,  and,  with  proper  facilities,  ought  to  be 
an  easy  and  not  expensive  method.  Whether  by  weight  or  by  measure  the  result  should  be 
expressed  by  pounds  instead  of  by  quarts.  Pounds  nave  a  universal  meaning,  while  quarts 
vary  in  different  countries.  It  is  not  necessary  to  record  ounces.  Anjiihing  less  than  eight 
ounces  may  be  dropped  altogether.  A  quantity  from  nine  to  fifteen  ounces  may  be  entered 
as  one  pound.    This  will  make  a  general  average  of  sufficient  accuracy. 

For  convenience'  sake,  in  weighing  milk,  first  see  that  all  the  milking paila are  of  the  same 
weight.  A  tinsmith  can  easily  even  up  the  light-weights  hj  the  use  of  a  little  extra  solder  and 
tin,  on  the  outside  bottom.  Next,  provide  a  weight  that  will  exactly  balance  that  of  a  single 
milking-pail.  This  "  balance- weight"  can  be  easily  made  at  home,  out  of  waste  lead.  Now, 
by  the  use  of  the  balance- weight,  the  reading  of  the  scales  will  be  the  actual  weight  of  the 
milk.  Thus  all  need  of  calculation — subtraction — is  avoided,  labor  saved,  and  greater  accuracy 
assured. 

Where  the  facilities  for  weighing  do  not  allow  of  the  use  of  a  balance-weight,  there  is 
another  plan.  Let  all  the  milkmg-pails  be  of  exactly  the  same  weight.  Record  the  gross 
weights  at  milking,  that  is,  as  though  there  were  no  pail.  When  adding  up  the  totals  of  the 
milkings,  say  at  the  end  of  each  month,  or  of  a  season,  deduct  from  the  totals  for  each  cow,  the 
weight  of  the  pail  multiplied  by  the  number  of  milkings.  For  instance,  suppose  the  weight  of 
all  the  pails  to  be  exactly  four  pounds  each,  and  the  total  of  300  days'  milkmgs  of  one  cow  to 
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be  9,500  lbs.  Having  milked  the  cows  twice  dail^,  the  cow  would  have  been  milked  (260  x  2) 
^00  times,  and  the  pail  weighed  that  number  of  times.  The  amount  to  be  deducted  for  tare  of 
pail  would  be  the  weight  of  the  pail  multiplied  by  the  total  number  of  milkings,  or  (4  x  500=) 
.2,000  lbs.  The  actual  weight  of  milk,  then,  would  be  the  amount  of  the  total  weighings,  less 
the  tare  of  pail,  or  (9600-2000=)  7500  lbs. 

The  Plan  of  Measuring  Milk  has  some  advantages.  It  is  cheap,  and  might  be  an  accurate 
method.  It  would  seem  to  require,  however,  a  conveniently  guaged  vessel,  that  would  give 
the  measure — not  in  quarts,  but  in  pounds. 

As  to  frequency  of  recording  milk-yields.  One  Day  in  Seven  will  do.  An  estimate  based 
upon  an  actual  record  every  seventh  day  will  not  vary  enough  from  a  full  record  to  make  it 
necessary  in  ordinary  farm  practice  to  make  a  daily  record. 

(This  statement  is  supported  bv  careful  statistical  estimates,  based  upon  actual  daily 
records,  in  the  case  of  two  cows  sub^jected  to  more  than  ordinary  causes  of  variation.  These 
statistics  show  that  the  highest  variation  from  the  exact  yield  will  occur  in  the  case  of  some  one 
cow  for  some  single  season.  This  variation  will  range  from  less  than  one  per  cent,  to  less  than 
two  per  cent.  The  variation  will  always  be  less  in  a  general  average.  In  the  estimate  of  the  yield 
of  the  whole  herd,  the  variation  from  the  actual  yield  will  be  reduced  to  so  small  a  minimum 
that  the  record  will  be  practically  exact.  In  the  estimate  of  yield  of  a  single  cow,  the  variation 
for  the  whole  milking-period  of  her  life  will  not  be  worth  taking  into  account ;  but  some 
slight  allowance  may  be  made,  in  the  estimate  for  a  single  season,  for  a  possible  variation  of 
one  to  two  per  cent.) 

This  One-Dajr-!n-Week  System  of  record  demands  several  conditions  : — 

First.    It  matters  not  on  which  day  during  the  week — from  Monday  to  Saturday — the 

milk  be  registered,  but  there  should  be  a  certain  Record  Day,  and  it  should  fall  always  on  the 

same  day  of  the  week,  to  secure  an  even  interval  between 

Second.    The  record  must  include  all  milkings  on  that  day — morning  and  night  (or  noon.) 
Third.    The  hours  of  milking  on  each  of  the  diffei^nt  days  of  the  week  should  be 

practically  the  same;  this  will  make  "record  day"  a  fair  average  of  the  other  days  of  the 

period. 

Fourth.  The  whole  day^s  yield  of  record  day  must  be  multiplied  by  seven.  The  result 
will  be  the  estimated  aggregate  yield  of  the  period. 

FHfth.  When  a  cow,  owing  to  sickness  or  other  special  cause,  shows  a  sudden  or  unusual 
falling  off,  a  full  record  of  her  actual  yield  should  be  kept  until  she  returns  to  her  normal 
yield. 

The  following  is  a  very  simple  Form  of  Milk-Register  : — 
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•  The  "  Numter  of  Days  "  in  this  first  column  is  extended,  by  sevens,  to  the  limit  desired,  as  follows  : — 
7,  14,  21,  28,  35,  42,  49,  66,  63,  70,  77,  84,  91,  98,  105,  112,  119,  126,  133,  140,  147,  154,  ICl,  168,  176,  182,  189, 
196,  203,  210,  217,  224,  231,  238,  245,  252,  259,  266,  273,  280,  287,  294,  301,  308,  315,  etc. 

The  above  form,  if  carefully  studied,  will  almost  explain  itself.  When  a  cow  calves  on 
the  first  day  after  record  day,  there  will  be  a  full  period  on  the  following  record  day.  If  she 
calves  on  any  other  day,  the  first  period  will  be  a  broken  or  "  Partial "  one.    Besides  this 
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KEEPING    A    MILK-REGISTER.  »ft 

partial  period  occurring  immediately  after  milking,  there  may  be  one.  also  when  drying  off. 
Now,  the  two  top  lines  across  are  ruled  off  for  these  partial  periods.  The  first  full  period  is  entered 
opposite  the  figure  "7"  ;  the  cecond  period  opposite  "  14,"  and  so  on.  After  the  record  will 
have  been  made,  therefore,  these  figures  will  indicate  the  number  of  days  the  cow  has  been 
milking;  and  the  figures. opposite,  in  the  columns  "Morning,"  -'■  Evening,"  and  "Total,"  will 
be  the  iceight  of  milk  {and  pail)  on  record  day,  or  in  one  day  in  seven. 

After  the  cow  has  been  dried  off,  the  record  is  closed.  Add  up  the  third  or  "total" 
column  and  place  the  amount  under  the  first  foot-line,  opposite  "Totals  of  Full  Periods. "^ 
Multiply  this  total  by  seven  and  set  the  product  immediately  under  the  amount  multiplied.  Bring 
down  the  full  quantity  jrielded  in  the  "  Partial  Periods,"  and  set  beneath  it  the  product  of  the 
multiplication  oy  seven  just  referred  to.  Add  the  two  last  mentioned  amounts,  and  set  in  the- 
next  space,  as  a  "  Full  Total."  Now  deduct  the  weight  of  milking  pail,  multiplied  by  the  whole- 
numbei  of  milkings,  and  the  balance  will  be  the  fuU  yield  for  the  whole  period  of  milking. 

The  "  Number  of  Days"  of  the  milking  period  is  found  by  adding  the  number  included  in- 
Partial  Periods  to  the  number  opposite  the  last  record  of  a  Full  Period.  This  amount  may  be 
set  at  the  foot  of  the  column  for  "  Remarks,"  for  future  reference. 

In  the  above  Form  is  given  an  imaginary  record  to  show  the  system  of  keeping  the 
Register.  The  cow  was  milked  three  days  of  the  first  period,  and  on  "Record  Day"  she  gave- 
59  lbs.,  or  a  total  of  (59  x  8)  177  lbs.  For  the  "  Number  of  Days"  between  "21"  and  "196," the 
record  (to  save  space)  is  given  in  a  single  amount ;  and  is  625  lbs.  The  last  weighing  was  & 
total  of  2  lbs.;  this,  too,  was  a  "  Broken  Period"  of  six  days,  giving  us  (6  x  2)  12  lbs.  Adding 
up  the  "  Full  Periods,"  we  have  a  total  of  825  poimds.  In  multiplying  this  amount  by  seven, 
or  the  Number  of  Days  in  a  period,  we  get  the  total  gross  weight  for  the  Full  Periods ;  or 
(825  X  7)  5,775  lbs.  Adding  to  this  amount  the  weight  for  Partial  Periods,  we  have  (5775  + 189) 
5964  lbs. 

By  adding  .the  9. days  included  in  the  Partial  Periods  to  the  203  days  of  the  Full  Periods,, 
we  have  the  whole  Number  of  Days,  or  212.  The  Number  of  Milkings  is  this  latter  amount 
multiplied  bjr  2 ;  or,  (212  x  2)  424  days. 

Multiplying  the  weight  of  the  milking-pails  by  the  number  of  milkings,  we  have  the 
amount  to  be  deducted  for  tare,  or  weights  of  pails.  Assuming  the  weight  of  the  pail  in  this 
case  to  be  4  pounds,  it  gives  us  (4  x  424)  1696  lbs.  of  tare.  This  amount  subtracted  from  the 
gross  weight,  gives  us  the  net  weight  of  milk  ;  or  (5964—1696)  4268  pounds. 

There  is  less  calculation  in  this  Ihan  would  appear  from  the  long  explanation  that  is 
necessary ;  and  the  little  calculation  does  not  necessitate  a  tithe  of  the  labor  involved  in  daily 
weigliings,  or  in  the  daily  subtractions  of  weight  of  milking  pails. 

The  Register  may  be  ruled  for  as  many  cows  as  convenient — say  one  to  five.  A  single  full 
sheet  of  foolscap  may  be  ruled  conveniently  to  register  the  yield  of  five  cows,  for  a  whole 
season ! 

The  labor,  therefore,  of  keeping  a  register  for  five  cows,  for  a  full  season,  involves  only 
the  weighing  (or  measuring)  of  the  milk  one  day  in  seven,  and  the  filling  out  of  a  single  sheet 
of  f  oolscap-^on  one  side. 

While  it  is  not  absolutely  necessary,  it  is  very  desirable  to  keep  a  Supplementary  Milk 
Reg^ister.  Calcul-  te,  or  estimate,  on  "Record  Day,"  the  full  actual  yield  for  the  seven  days- 
Divide  this  amount  by  seven,  and  the  quotient  will  be  the  correct  amount  to  place  in  the 
columns  of  the  Milk  Register  for  that  day.    The  following  is  a  convenient  form  of 
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A  Register  Board  is  the  next  requisite.  This  is  simply  a  planed  board  to  carry  the  Register, 
which  latter  may  be  tacked  to  the  board  at  each  of  the  four  corners.  A  string,  nf^ariy  the 
length  of  the  board  itself,  is  fastened  by  one  end  to  the  top  of  the  board,  and  to  the  other  end 
is  tied  a  lead-pencil,  which  is  always  kept  sharpened.  The  board  itself  is  provided  with  a  hole 
at  tlie  top,  or  a  string,  that  it  may  be  conveniently  hung  upon  a  nail,  at  the  stable,  or  in  the 
house,  and  easily  removed.  For  tacks,  regular  "  drawing  pins"  are  the  best ;  failing  whicli. 
take  common  tacks,  and  make  up  for  a  small  head  by  putting  on  a  stout  leather  "  waslier."  or 
loose  head,  wider  than  the  head  proper.  This  is  a  simple  and  cheap  apparatus,  and  a 
wonderful  convenience. 

A  Secondary  Object  of  a  Milk-Record.  Cows  are  affected  by  such  influences  as  changes  in 
food,  in  the  weather,  by  their  general  treatment,  by  disappointment,  bj'  accident,  sickness,  &c. 
Some  cows  are  more  sensitive  to  such  influences  than  are  others.  The  cow  least  affected  by 
these  conditions,  other  things  being  equal,  is  the  best  cow.  Now  the  milk  record  is  a  very 
good  index  of  these  conditions.  It  is  well,  then,  to  keep  a  record  also  of  these  influencing 
changes,  such  as  temperature  of  the  stable  ;  changes  in  feed ;  bad  treatment  of  the  cow,  like 
being  run  by  does ;  periodic  bodily  conditions  ;  accidents  ;  sickness,  &c. 

Not  only  will  these  records  show  the  liardinees  and  relative  value  of  the  cow,  but  they  will 
call  attention  to  what  are  the  helpful,  and  what  are  hurtful  influences,  and  so  have  an  educa- 
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tional  value.  For  instance,  if  a  dog  be  set  upon  a  cow,  or  if  she  be  otherwise  ill-treated,  the 
milk  record  will  be  affected. 

Let  il;  not  be  supposed  that  these  records  involve  great  labor  or  much  time.  If  some 
systematic  plan  be  adopted  and  constantly  followed,  it  becomes  a  simple  matter  of  a  few 
juinutes  each  day ;  and  it  soon  becomes  an  interesting  work  to  the  dairyman  who  has  set 
himself  to  improve  his  stock. 

The  Butter  Value  of  Milk,  or  its  Cheese  Value,  is  the  number  of  pounds  of  butter,  or  cheese,  in 
each  hundred  pounds  of  milk.  To  obtain  these  values  for  practical  purposes,  it  is  best  to 
adopt  the  usual  process  of  the  dniry. 

For  butter  value,  several  milkijogs  of  the  cow  to  be  tested  are  kept  separate  from  the  rest  of 
the  milk,  carefully  weighed,  and  the  whole  set  by  itself,  either  in  oec-p  cans  or  shallow  pans. 
It  is  in  usual  order  skimmed  and  ripened,  then  churned  at  one  churning. 

To  secure  correct  results,  a  Rule  of  Process  should  be  adopted  and  always  followed.  The 
following  is  suggested :  Skim  at  36  hours.  Stir  Cream  thoroughly  as  each  new  lot  is  added. 
Let  the  cream  stand  for  Vi  hours  after  last  mixing,  at  a  temperature  of  60°.  Churn  at  a 
temperature  not  above  60°,  except  when  the  cream  is  difficult  to  churn,  as  in  winter  when 
affected  by  distance  from  calving,  drv  feed,  &c.      Brine-salt  the  butter. 

The  Rale  for  obtaining  butter  value :  multiply  the  weight  of  the  butter  by  100,  and  divide 
the  product  by  the  weight  of  the  milk  which  jtroduced  thz  butter.  Example — Given  four 
milkmgs,  which  weigh  as  follows  :  166/i6  +  15i2/itf  +  16*/l8  +  15*/ia=63i</i6.  This  milk  produces 
2i('/io  lbs.  butter.  To  make  the  calculation  easy,  reduce  these  amounts  to  fractions ;  which, 
of  course,  will  be  ounces.  Milk,  63H/i6  lb8.^1022  ounces;  butter,  2-0/16  lb8.=42  ounces. 
According  to  the  above  rule,  "multiply  the  weight  of  butter  (42)  by  100"  :  43x100=4200. 
"Divide  the  product  (4200)  by  the  weight  of  milk  which  produced  the  the  butter  (1022)"  : 
4200-^-1032=4.15.  The  answer:  The  butter  value  of  the  milk  of  the  cow  tested  is  4.15  lbs. 
butter  for  every  100  lbs.  milk.  In  other  words,  the  butter  value  is  4.15%  (four  and  fifteen 
hundredths  per  cent.). 

In  estimating  milk  quantity  the  ounces  were  not  taken  into  account  because  they  were 
averaged.  But  in  weighing  milk  for  test  of  butter  value,  it  is  necessary  to  be  as  exact  as 
possible.  The  large  proportion  of  milk  to  butter,  about  25  to  1,  introduces  an  element  of  error. 
An  error  on  either  side  is  really  multiplied  by  25.  It  is  necessary  to  be  exact  to  the  ounce  in 
these  tests,  after  which  we  may  trust  to  beneficent  working  of  the  law  of  averages. 

In  testing  for  butter,  or  cneese,  values,  it  is  not  necessary  to  use  a  specified  number  of 
milkings,  nor  to  adopt  just  the  process  above  described ;  but  it  is  necessary  to  treat  all  cows 
alike,  and  always  to  carry  out  as  nearly  as  possible  the  same  process  in  every  case.  Results 
should  be  Carefully  Recorded,  and  kept  for  Permanent  Reference. 

Frequency  of  Tests  for  Values.  Tests  become  of  greater  value  the  oftener  the^  are 
repeated  ;  but  for  practical  purposes,  they  need  to  be  repeated  only  till  a  certain  uniformity  of 
result  shall  have  proved  their  correctness  and  permanent  value. 

For  this  reason,  it  will  seldom  be  necessary  to  long  continue  making  these  tests.  After  a 
time,  the  butter  value  of  each  cow  will  be  established ;  after  which  only  an  occasional  test  will 
be  necessarv,  to  note  any  variation  caused  by  age,  food,  treatment,  &c.  It  is  desirable, 
however,  when  testing,  that  all  the  cows  be  tested  in  immediate  succession. 

An  interval  may  then  intervene,  and  the  cows  be  tested  again,  preferably  in  the  same 
succession  and  order.  Intervals  between  tests  may  become  longer  as  the  tests  are  repeated  and 
the  results  are  more  uniform,  until  they  are  discontinued,  except  an  occasional  test  as  above 
explained. 

A  Register  of  tests  for  values  is  necessary.  The  following  Form  of  Register  will  be  found 
convenient  for  Buttei*. 
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Since  all  ctmiparative  tests  should  Ije  made  as  nearly  as  possible  in  the  same  manner, 
certain  Conditions  of  Tests  should  be  adopted.  The  following  is  suggested  as  an  example  for 
testing  for  butter  values.  Include /owr  ?ui7fciHfif«;  allow  milk  to  stand  not  over  10  minutes 
before  setting ;  employ  deep-setting  system,  36  hours  ;  ripen  12  hours,  at  temperature  of  about 
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'60°;  salt  medium,  or  brine-salt.  Note  temperature  of  churning;,  and  try  to  chum  at  same  tem- 
perature till  the  test  haa  been  applied  to  all  the  cows  being  tested.  If  it  be  necessary  to 
change  the  churning  temperature,  let  it  be  done  when  beginning  the  round  anew. 

The  foregoing  method  of  testing  applies  to  farms  of  ordinary  equipment.  To  carry  it  out 
no  extra  apparatus  is  required,  except  several  milk-cans  large  enough  to  hold  a  single  milking, 
A  small  sized  cream-holder,  a  churn  smaller  than  the  one  in  ordinary  use,  the  Register  and 
Register  Board,  and  light  scales  or  balances.  •  In  other  words,  all  that  is  required  is  to  weigh 
and  set  the  milk,  churn  it,  weigh  the  butter,  and  keep  a  full  register  of  the  facts.  This  may 
be  accomplished,  on  many  farms,  with  no  extra  outlay  at  all.  In  any  case,  the  outlay  need 
not  be  larg;e. 

For  milk  cans,  or  "creamers,"  what  is  wanted  is  a  tin  pail  with  glass  and  faucet  at  bottom, 
and  a  cover  that  is  ventilated,  similar  to  what  has  been  illustrated  in  the  section  devoted  to 
''Creaming." 

Fov  size,  one  20  inches  deep  by  8  in  diameter  will  hold  a  little  over  85  lbs.  (8^  gals.);  and 
one  20  inches  deep  by  6  inches  in  diameter  will  hold  a  little  over  20  lbs.  (2  gals.) 

Either  creamer  can  be  used  with  lesser  quantities.  They  can  be  made  by  the  local  tin- 
smith. Where  even  so  small  expense  is  not  practicable,  the  work  can  be  done  by  the  shallow 
pans,  and  the  churn,  in  ordinary  use  in  the  dairv,  although  not  with  the  same  degree  of 
convenience  and  satisfaction ;  if  scales  are  not  available,  the  milk,  with  care,  may  be  measured 
and  converted  into  pounds.  At  ordinary  temi)eiatures,  or  about  60",  an  imperial  gallon  of 
milk  will  weigh  approximately  lOj^  lbs. ,  and  a  wine  gallon  will  weigh  8^  lbs.  This  will  be 
sufficiently  correct  for  purposes  of  test. 

IMPROVEMENT  of  Stock.    One  object  of  the  dairyman  should  lie  to  make  as  much  good 
butter,  or  cheese,  as  he  can  per  acre.    To  succeed  in  this  aim  he  will  require  that  his  cows 

be  gooid  ones.  Selection,  will  be  the  first  means  to  be  adopted  to  imnrove  the  herd.  The 
■cow  is  not  everything.  The  best  cow  will  do  her  best  only  when  well-kept — well-treated  and 
well-fed.  But  some  cows  are  so  poor  that  no  skill  in  keeping  them  will  make  them  profitable 
to  the  owner. 

It  is  probable  tliere  are  some  of  these  cows  in  most  of  the  ordinary  herds.  It  is  probable 
that  in  most  herds  not  only  there  are  cows  that  do  not  give  any  profit,  but  some  that  are  kept 
at  an  actual  loss.  A  dairy  writer,  in  1851,  gives  the  result  of  a  number  of  experiments  made 
to  test  the  butter-value  of  the  milk  from  twenty  different  cows.  The  result  snowed  that  the 
number  of  pounds  of  butter  to  each  hundred  pounds  of  milk  ranged  from  so  low  as  3^  lbs.  to 
as  high  as  6^  lbs. 

The  average  of  this  whole  herd  was  a  high  one  for  an  ordinary  herd — being  4J  lbs.  Six 
cows  gave  about  the  average.  The  average  of  seven  was  8i/6  lbs.,  or  over  25  per  cent,  less 
than  tne  whole  average.  The  average  of  another  seven  was  5|  lbs.,  or  over  25  per  cent,  more 
than  the  whole  average.  In  other  words,  the  seven  best  cows  gave  nearly  80 per  cent,  more  than 
the  seven  poorest  I  Unless  there  were  an  extraordinai-y  profit  in  the  herd,  or  the  seven  poorest 
cows  were  very  small  consumers,  it  must  follow  that  one-third  of  the  herd  were  kept  at  a  loss. 
At  all  events,  the  large  excess  over  the  average  that  one-third  of  the  herd  gave,  went  to  make 
■up  the  deficiency  in  the  quantity  given  by  the  same  number  of  the  poorest  cows. 

It  is  to  be  feared  that  even  now,  over  a  quarter  of  a  century  later,  there  is  little  improve- 
ment. Hon.  Harris  Lewis,  a  keen  observer,  and  one  of  the  best  authorities  in  practical  lines, 
in  1882,  claimed  the  existence  of  a  similar  state  of  things  in  the  old  banner  cheese  county, 
Herkimer,  N.Y.  He  said  that  one-third  of  the  cows  there  failed  to  pay  their  keeping  ;  about 
one-third  will  balance  the  books,  and  from  one-third  they  reclaim  a  profit.  That  is,  one-third 
of  the  cows,  pay  for  the  loss  sustained  on  the  other  third,  and  leave  a  little  margin  of  profit." 

By  selection  is  meant  the  weeding  out  of  poor  animals,  and  replacing  them  with  better 
ones.  It  does  not  necessarily  mean  selling  off  half  the  herd,  and  the  immediate  ptirchase  of 
cows  to  replace  that  half.  Although  this  might  in  many  cases  be  a  profitable  transaction ;  it 
is  not  generally  pi-acticable.  But  selection  uoes  mean  the  getting  rid  of  the  poorest  cows 
of  the  herd  as  fast  as  circumstances  will  allow,  and  the  filling  up  of  the  herd  with  good  cows, 
or  what  give  every  promise  of  making  sudi  cows.  And  this  is  easily  done.  It  is  a  gradual 
process  that  involves  intelligent  discrimination  and  judgment,  notwithstanding  a  full  purse. 

The  first  requirement  in  selection,  is  to  learn  the  value  of  each  cow  in  the  herd.  This  will 
be  done  by  Testing.  In  the  instance  quoted,  of  20  cows,  the  owner  knew,  by  the  general  result, 
that  his  cows  gave  an  average  of  48i  lbs.  Only  by  actual  test  could  he  know  that  one  cow  gave 
over  6  pounds  while  another  gave  only  2i  lljs  1 

A  knowledge  of  the  repj  value  of  all  tlie  cows  in  the  herd,  singly  and  relatively,  is  easily 
followed  by  a  weeding  out  of  the  iworest,  and  the  gradual  improvement  of  the  whole  herd. 

One  should  not  be  satisfied  with  the  low  average  yield  of  existing  herds.  There  is  reason 
to  believe  that  the  average  is  not  over  100  lbs.  butter  a  year,  per  cow.  The  writer  has  in  mind 
one  dairy  in  which  are  made  8200  jjounds  witli  80  cows.  Tliis  dairy  is  doubtless  above  the 
average  of  most  dairies,  in  most  districts ;  for  in  the  dairy  herd  are  cows  which  have  been 
tested  for  butter  and  have  yielded  two  jiounds  in  one  day.  There  are  not  many  ordinary 
dairies  in  the  country  in  which  are  cows  wliioli  will  give  two  pounds  in  a  single  day  ;  and  tlie 
dairymen  are  few  who  have  ever  taken  the  little  troul)le  necessary  to  learn  how  much  butter 
their  l)eRt  cows  may  give. 

Grades.  The  most  the  average  farmer  can  do  in  the  way  of  introducing  pure  blood  into 
his  herd  is  by  means  of  crossing. 

Mr.  Arnold  says  that  crosses  Ijetween  thorough-breds  are  frequently  improvements  upon 
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the  original  stock.  We  are  told  of  a  dairy  owned  by  Mr.  Fish  (in  which  was  produced  800  IbH. 
cheese  to  each  cow)  that  was  made  up  of  grades  and  crosses,  most  of  them  crosses  between 
Ayrshires  and  a  railking-strain  of  Shorthorns. 

The  early  general  im])rovement  of  the  herds  of  the  country  must  needs  come  through 
crossing.  Thoroufj;hbred  stoctk  were  estimated  by  Mr.  Arnold,  in  1874,  to  be  only  about  one 
per  cent,  of  the  dairy  stock  of  the  United  States.  Only  a  part  of  these  were  enough  better  than, 
common  stcxsk  to  be  worth  buving  at  an  enhaiiced  price.  Even  this  inferior  stock  is  not 
within  the  reach  of  the  average  dairyman,  co  make  up  a  full  dairy,  even  if  it  were  well  that  it 
should  be.  Happily  the  improved  breeds  are  available  (in  the  use  of  males  only)  for  the 
infusion  of  fresh  mtKHl  and  the  supply  of  gradoH.  In  this  way  it  is  open  to  every  dairyman  to 
secure  the  very  best  blood,  and  at  a  cost  within  his  means. 

t>oubtles8,  the  reader  will  not  need  to  be  told  that  continued  improvement  demands  that 
the  males  be  always  pure,  and  never  selected  from  grades. 

Relative  Value.  For  determining  the  relative  value  of  different  breeds,  it  can  hardly 
be  said  that  we  have  sufficient  data.  For  the  practical  purpose  of  milk-production,  the 
important  question  is  :  What  is  the  rel'*tive  actual  yield  of  tne  various  breeds  ?  We  have 
many  records  of  the  actual  yields  of  individual  cows,  and  even  of  herds ;  but  the  data  is 
inadequate  for  the  needs  of'^  just  comparison.  We  do  not  always  know  the  full  conditions 
under  which  the  yield  has  been  obtained,  or  what  was  the  food,  its  cost,  etc.  Even  if  we 
knew  this  in  some  instances,  we  do  not  know  it  in  the  cases  with  which  we  would  desire  to 
make  a  comparison. 

It  is  very  probable  that  the  day  is  fast  approaching  when  the  real  test  of  value — perform- 
ance—will be  recognized  by  breeders,  and  our  questioning  be  anticipated  by  such  careful  and 
complete  tests  as  will  be  c(uite  satisfactory.  Ere  long  it  is  likely  that  we  shall  know  the  yield, 
and  the  food  coat  of  the  yield,  of  a  sufficient  number  of  cows  and  even  of  herds,  to  make  choice 
comparatively  easy. 

In  the  meantime,  we  know  that  each  breed  has  some  special  merit  that  adapts  it  better 
than  any  other  breed  to  certain  circumstances.  We  know  enough  of  the  general  characteristics 
of  the  different  breeds  to  enable  us  to  make  a  fair  choice  to  suit  our  peculiar  needs.  We  know 
too,  that  in  all  the  breeds  there  is  a  great  range  of  merit,  running  from  high  perfection  almost 
or  quite  to  the  point  of  scrub  level. 

The  characteristics  of  the  different  breeds  are  so  marked  that  they  naturally  divide  up  into 
special  lines  of  production ;  as,  for  instance,  milk  or  cheese  breeds,  butter  breeds,  or  beefing^ 
breeds. 

Breeding  it  the  next  means  of  securing  a  better  herd.  Space  will  not  allow  adding  much 
to  what  has  already  been  said  on  this  subject. 

Rules  in  Breeding;.  1.  Do  not  couple  extremely  large  males  witli  very  small  cows.  Th& 
tendency  of  the  large  male  to  beget  his  like  in  c  large  offspring  is  likely  to  overtask  the 
capacity  of  the  female  to  carry,  nourish,  and  easilv  deliver  the  offspring.  The  result  is 
frequently  injury  to  the  cow,  and  usually  unfavorable  to  the  good  form  of  the  calf.  If  it 
sometimes  happens  that  no  bad  results  arise  from  such  a  course,  it  is  doubtless  because 
the  male  is  less  prepotent  in  size  than  in  some  other  characteristics. 

If  it  be  desirable  to  cross  animals  of  a  large-sized  breed,  like  Short-horns,  for  instance,  on 
small  cows,  choice  should  be  made  of  the  smaller-sized  males  of  the  breed. 

There  is  not  tlie  same  objection  to  coupling  small  males  with  large  females ;  on  the 
contrary,  the  result  is  sometimes  very  satisfactory. 

3.  Avoid  unnecessary  crossings.  Persist,  for  the  sake  of  prepotency,  in  coupling  certain 
animals  as  long  as  results  will  warrant  so  doing.  Here  it  is  wise  to  let  well-enough  alone. 
Change  may  become  necessary  under  conditions  like  the  following.  (1)  When  bad  results  are 
apparent  in  coupling  certain  animals  ;  when  the  results  are  possibly  good,  but  inadequate,  and 
something  more  promising  offers  :  when  animals  are  getting  too  old ;  when  animals  are  too  close 
of  kin,  and  constitutional  defects  are  apparent  or  fear-  '\.  Chauge  shoiUd  not  be  made  without 
such  or  similar  reason  therefor — it  should  never  be  made  for  the  mere  sake  of  change,  which 
is  in  itself  undesirable,  because  of  the  natural  law  of  prepotency.  As  Allen  has  well  said  : — 
"  It  is  mischevously  introducing  a  multiplicity  of  crosses  into  one's  herd,  and  thus  scattering 
their  blood  into  uncertainties,  and  wide  variety  of  offspring,  when^x-ecJ  excellencies  might  be 
perpetuated  to  more  advantage." 

3.  Have  a  due  regrad  tor  jmligree.  By  pedigree  in  breeds  is  meant  an  authoritative  record  of 
ancestry.  Pedigree  has  not  a  direct  intrinsic  value,  like  blood.  It  is  to  blood  what  a  promise 
to  pay  is  to  money.  It  is  a  supjxjsed  guarantee  of  blood.  It  is  the  ancestry  that  has  the 
intrinsic  value,  and  the  pedigree  nas  merely  a  representative  value.  As  such  it  is  important. 
The  animal  which  has  a  g(X)d  ancestral  record  may  be  expected,  to  show  a  good  individual 
record,  and  he  should  be  valued  accordingly. 

But  the  mere  fact  that  an  animal  has  a  pedigree  is  not  enough.  Such  an  animal  is 
presumably  a  lietter  ilian  ordinary  one,  because  he  is  pure-bred.  A  promise  to  pay  is  better 
than  no  promise.  But  as  one  would  not  highly  value  a  note  of  hand  without  knowing  hout 
much  is  promised,  and  what  the  character  of  its  endorsation,  so  we  should  not  really  value 
pedigree  without  knowing  the  character  of  the  pedigree,  or  whether  it  is  reliable,  and  what 
it  shows  the  ancestors  to  nave  done. 

Even  at  the  best,  to  have  a  due  regard  'or  the  pedigree  is  to  give  it  a  place,  as  a  rule, 
subordinate  to  the  individual  record,  or  appearance,  of  the  animal  in  question.  Both  tests- 
should  be  considered,  but  mainly  that  of  the  animal  itself. 
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Selectien'.    Certain  Peinta  which  "  all  cattle,  of  any  breed,  should  powesB  :— 

"  1.  A  flne  head,  small  and  lean. 

"  2.  A  broad,  full  and  deep  chest,  giving  room  for  well-developed  and  vigorous  lungs 
to  play. 

"  8.  Good  length,  breadth  and  roundness  of  body,  roomy  and  full  frqm  shoulder  to  hip, 
with  low  flanks,  thus  giving  room  for  abundant  action  of  the  viscera,  or  bowels ;  and  expansion 
for  the  fcBtuB,  if  in  a  female. 

"  4.  Straiglu  back,  broad  hips  and  good  length  of  loin. 

"  5.  Fineness  of  bone,  and  smoothness  in  the  carcase  generally."    (Allen.) 

Rules  for  Cow- House.  "  A  breeding,  and  milch  cow,  should  always  be  gently  and  kindly 
treated. 

"  She  should  never  be  driven  at  a  pace  beyond  a  walk. 

"  She  should  never  be  jumped  over  fences  or  bw^,  and  when  necessary  to  pass  them,  they 
should  be  let  down  low  for  her  to  go  through  easily,  and  without  effort. 

"  She  should  not  be  boisterously  shouted  at  in  driving ;  and  if  where  a  number  are 
together,  they  at  anv  time  become  crowded,  ample  time  should  be  given  to  get  out  of  each 
other's  way  without  hooking,  or  hunching. 

"  Never  suffer  the  cow  or  the  herd  to  be  worried  by  dogs,  either  by  driving,  or  in  the  field 
when  grazing."    (Allen.) 

The  cow^  health,  her  dairy  qualities,  and  her  future  care,  are  values  which  demand  gentle 
treatment  always,  and  were  it  not  so  the  instincts  of  manhood  must  condemn  brutal  treatment 
at  any  time. 

Pasture.  The  jwrfection  of  feeding  is  pasture-feeding  at  its  best.  Summer  weather ;  rich 
upland  slopes ;  sweet  passes  unmixed  with  weeds,  for  food ;  water  pure  and  abundant ;  fi^ds, 
roomy;  shade,  convenient ;  quietness,  comfoi-t  and  plenty : — all  the  essentials  of  health  and 
comfort  are  here — air,  exercise,  food,  drink,  in  perfect  combination.  No  wonder  it  was 
used  by  the  Psalmist  of  old  as  a  figure  to  express  human  hai)piness. 

Buoh  is  jmsture-feeding  at  itaoest.  The  reality  in  practical  life  too  seldom  approaches  it. 
Too  often  it  is  at  its  worst.  Scant,  weedy,  innutritions  grass,  giving  in  a  day's  travel  all  over 
it  too  little  food  to  produce  milk  without  robbing  fiesh ;  water  out  of  aaaj  reach  and  at  that 
sometimes  sta^ant ;  no  pleasant  shade  without  long  trampiug  after  it ;  fiies  all  day;  dogs  for 
drivers,  and  kicks  from  milkers — Poor  brutes !    All  of  them  1    Such  is  the  pasture  at  its  worst. 

It  will  be  the  general  practice,  and  doubtless  the  most  profitable,  to  make  pasture  of  the 
land  that  is  most  difficult  of  tillage.  Such  land  is  sometimes  admirably  adapted  to  pasture  and 
not  at  all  so  to  tillage.  For  insttmce,  rolling  ground,  broken  by  a  stream  of  water,  rocks  and 
clusters  of  trees,  etc.,  often  possesses  large  space  of  groimd  that  will  produce  finest  herbage. 

All  pasture  has  similar  requirements  in  the  matter  of  warmth,  moisture,  and  plant-food 
and  roots  or  seed  for  its  grass  crop. 

In  old  natural  pastures  the  grass  is  frequently  found  too  thin.  Manure  will  cause  it  to 
thicken,  but  sometimes  Seed  must  be  sown.  Preparation  for  seed  may  be  made  by  a  fine- 
tooth  harrow,  and  sowing  may  be  followed  by  an  application  of  fine  manure  or  bone. 

Better  still,  is  the  thorough  Cultivation  and  sowing  with  a  variety  of  succulent  grasses 
with  a  view  to  its  being  permanently  productive.  It  is  a  poor  pasture  indeed  that  is  to  be  used 
for  years,  that  will  not  pay  for  such  thorough  cultivation  and  preparation. 

When  the  pasture  land  is  cold  from  excessive  dampness,  resort  must  be  had  to  Drainage. 

In  natural  pasture,  dampness  is  perhaps  less  frequent  than  Dryness.  When  there  is  not 
enough  moisture  to  prevent  drying  up  of  grass,  the  latter  may  be  protected  by  a  mulch.  A 
suitable  mulch  will  be  found  in  manure,  muck,  straw,  bog-grasi,  or  any  light  brush.  This 
mulch  will  also  add  more  or  less  fertility  to  the  soil,  which  is  required. 

Succulent  Food.  It  is  doubtless  true  that  nature  is  best  served  by  a  food  in  which  the 
water  and  dry  matter  are  weU  mixed  chemically.  The  ideal  food  would  be  the  tender,  juicy 
grass.  Succulent  food  must  not  have  in  it  water  to  an  excess.  Green  soiling-crops  have  this 
defect.  They  have  too  much  water.  Moreover,  such  crops  are  too  green  and  immature. 
Just  what  difference  there  is  between  a  very  green  apple  and  a  ripe  apple,  chemistry  does  not 
indicate,  but  the  difference  exists.  There  is  a  similar  difference  between  quick-grown,  watery 
plants,  like  com,  when  very  green  and  when  riper.  Hence,  before  feeding  out  these  plants  they 
should  be  allowed  to  lie  a  day  or  two  after  cutting,  to  ilt.  They  will  unburden  surplus 
moisture,  become  concentrated,  and  approach  that  ripened  state  that  will  make  them  more 
wholesome  for  cattle. 

Cattle  thrive,  of  coui*se,  upon  the  green  pasture  grasses,  fresh  grazed,  but  it  does  not  follow 
that  they  should  thrive  upon  the  larger,  ranker,  coarse  plant  fodders,  like  corn. 

SoiHne.  It  is  difficult  to  define  the  term  soiling.  It  has  been  defined  by  one  as  artificial 
feeding  when  the  pastures  fail,  and  by  another  as  the  act  of  feeding  cattle  green  fodder. 
Neither  of  these  definitions  cover  the  actual  use  of  the  term.  It  does  not  refer  exclusively  to 
either  of  the  above.  A  definition  that  better  accords  with  the  recognized  use  of  the  word  is 
that  it  is  the  artificial  method  of  feeding  cattle  in  the  pasturing  season  ni  place  of  the  natural 
method  of  grazing  them.    It  applies  mainly  to  the  gi'azing  season. 

There  are  practically  two  distinct  methods  of  soiling.  One  may  be  termed  Part  Soiling 
which  is  partial  feeding  and  partial  grazing.  The  other  is  Full  Soiling,  which  meani;  the  entire 
substitution  of  feeding,  for  grazing  or  stable  for  pasture.  | 

There  are  many  reasons  for  advocating  part  soiling  rather  than  urging  full  soiling.  Part 
soiling  combines  the  advantages  of  both  pasturing  and  soiling.     It  also  is  a  change  mot^ 
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practicable,  inor«  eiuiily  carrie-i  out,  and  more  likely  to  he  carrie<l  out.  It  bt  a  flrBt  step  in  tiu' 
way  of  progroHH,  and  wlmtover  giKul  there  iH  in  the  lattt  wtep  will  Ix^  better  appreciated  after 
knowine  by  experience  the  advantafntH  of  the  flrHt. 

Part  soiling,  which  la  a  Hupplenient  to  the  iioHture,  and  not  a  Hubotitute,  ia  to  be  stronKly 
recommended.  There  is  everything  in  favor  of  the  practice,  and  nut  one  reason  to  urge 
against  it. 

There  can  be  little  question  of  the  advantages  of  lialf-soiling,  lu'cause  it  combines  the  l)est 
advantages  of  pasture  and  feedmg.  The  advantages  of  full-soiling  are  a  question  of  price  of 
land  ana  labor,  and  state  of  land. 

Some  of  the  mlvantages  of  half-soiling  are  : — 

1.  Obtaining  full  value  of  (tasture.  If  land  in  the  flush  of  season  is  not  nearly  full 
pastured,  the  grass  will  grow  rank  and  Ik?  unsuitable  for  feed.  If  it  lie  full  (xistureil,  the  result 
IS  more  serious,  for  during  the  dryest  season  the  cattle  will  not  l)e  sufflcientlv  fed.  They  lose 
milk  and  perhaps  flesh,  and  do  not  recover  the  milk.  Soiling  will  allow  the  full  use  of  pasture, 
and  will  supplement  the  lack  when  there  is  dearth. 

2.  Cattle  will  give  more  milk  by  semi-soiling.  It  is  almost  impossible  in  most  climates, 
when  utilizing  jMisture  to  the  extent  that  farmers  practically;  will  do,  to  keep  up  the  milk  flow. 
And  some  years  there  comes  an  unusual  drought.  By  soiling,  the  cattle  may  be  full-fed , 
because  the  lack  of  i>asture  is  fully  supplemented. 

8.  More  cattle  may  be  kept  on  a  given  acreage  by  reserving  an  acre  or  two  to  grow  soiling 
fodder,  and  by  putting  on  pasture  all  tins  stock  it  will  feed  during  the  flush  season  ;  the  fodder 
will  supplement  the  lack  when  {Mutures  fail,  and  thus  more  cattle  can  be  kept  on  a  given 
acreage. 

4.  Pasture  may  be  kept  in  better  condition.  The  feeding  of  cattle  in  pasture  from  other 
food  than  that  producetl  by  the  pasture  itself,  enriches  the  pasture.  Again,  part  soiling  pre- 
vents sometimes  injury  to  pasture.  When  during  hummer  drought  or  fall  dearth,  the  cattle 
feed  so  closely  as  to  injure  the  crop  of  the  following  year.  Soiling  at  such  time  avoids  this 
disaster. 

An  easy  method  of  part-soiling  is  to  sow  a  piece  of  ground  with  com,  to  be  cut  when 
green,  and  fed  to  cows  as  the  natural  pasture-supply  falls  off.  More  than  is  likely  to  be 
required  should  be  grown,  the  balance  lieing  most  useful  to  bridge  the  change  from  pasture 
grass  to  stable  hay.  Grain,  even,  may  he  prolitably  fed  along  with  this  green  fodder, 
especially  if  the  latter  is  insuflicient  in  quantity.  The  manner  of  feeding  the  extra  food  in 
pasture  is  of  some  moment.  The  practice  of  feeding  it  at  one  particular  spot  may  do  well  for 
convenience ;  but  it  results  in  making  one  part  of  the  pasture  very  rich  and  leaving  other 
parts  very  poor.  If  it  were  carted  to  a  part  of  the  field  where  it  is  most  needed,  the  presence 
at  that  part  would  enrich  it.  If  not  convenient  to  cart  the  fodder,  the  solid  manure  occasion- 
ally might  be  gathered  up  and  spread  over  other  parts  of  the  field  more  in  need  of  it. 

Com.  In  dairy-farming  corn  is  in  the  way  of  playing  almost  as  important  a  part  as 
meadow  gnuis.    A  knowledge  of  its  cultivation  is  important. 

Corn  must  be  planted,  in  northern  limits,  in  the  warmest  location  and  soil;  and,  anywhere, 
the  soil  needs  to  be  mellow,  rich  and  clean. 

Com  is  so jrapid  a  grower  that  it  requires  a  soil  rich  in  plant-food  that  will  readily  respond 
to  its  demands.  The  plants  may  be  well  started  by  sowing  with  the  seed  some  quick-acting 
fertilizer. 

Do  not  plant  till  the  ground  is  warm.  A  rule  given  by  some  authority  is  to  plant  when 
the  thermometer  averages  60  degrees  in  the  shade. 

There  are  two  common  ways  of  planting  corn  in  drills  and  in  hills.  "  Planting  in  drills 
gives  more  plants,  and  so,  a  greater  yield  to  the  acre,  and  is  best  on  clean  land  ;  hill-planting 
allows  the  crop  to  be  worked  both  ways,  and  is  preferable  on  weedy  soils."   {Am.  Agrictilturwt. ) 

"  The  chief  enemies  to  sprouting  corn  are  various  cut- worms  and  ^ubs  below  ground, 
and  crows  and  black-birds  after  it  is  up.  Tarring  the  seeds  will  keep  off  insects.  A  pint  of 
warm  tar  and  a  peck  of  seed  are  stirred  together,  until  every  kernel  is  evenly  coated,  then 
roll  in  plaster.  Birds  are  kept  off  by  scare-crows  (pieces  of  tin  from  hanging  cords)  clattering 
wind-mills,  &c.    (American  Agriculturist.). 

Com  Fodder.  This  is  g(X)d  feed  ;  easily  grown,  and  yield  jjer  acre  is  large.  It  must, 
however,  be  properly  cured  and  stored.  If  left  in  the  field  and  long  exposed  to  weather, 
alternate  rain  and  sun,  it  loses  its  value  as  food,  and  is  not  worth  the  laoor  expended  upon  it. 

Wheat  Straw  is  not  very  nutritious,  but  wliere  fodder  is  scant  it  may  be  used  in  small 
quantity.  It  is  well  to  stack  it,  and  allow  cattle  access  to  it  when  they  are  out  for  exercise 
and  air. 

Roots.  "  Fed  out  from  a  cellar,  where  the  temjierature  is  near  freezing,  are  too  cold  upon 
the  cows'  stomachs.  May  be  obviated  by  mixing  the  cut  roots  with  a  little  corn-meal  and 
some  cut  hay  which  have, been  moistened  with  hot  water."    (American  Agriculturist.) 

Potatoes.  Either  raw  or  cooked,  make  good  feed.  Are  improved  by  being  mixed  with 
bran  or  meal. 

Pumpkins.    A  good  fall  and  winter  feed  to  add  to  main  feed. 

Ensilagre  is  green  fodder  preserved  in  a  fresh  state.  The  manner  of  preservation  is  similar 
to  that  used  in  canning  vegetables,  and  fruits  for  human  food — by  exclusion  of  air. 

A  Silo  is  a  receptacle  constructed  purposely  for  holding  and  preserving  green  fodder- 
Ensilo  is  the  verb  used  to  express  the  making  of  ensilage.    The  word  ensilage  is  also  used  as 
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a  verb  in  the  Hanie  flense :  We  put  corn  ttxlder  in  a  Nilo,  and  ennilo  or  en-<i!a^  it*  and  the 
product  we  call  enHilaKu.  Tlie  main  r«H|uiHite  of  a  hIIo,  Ih  that  itH  walls  be  iiir-tight,  and  that 
they  be  per|)endicu!ar  and  Hinooth  to  facilitate  tlie  weiKhtinK  and  HettlinK  of  the  fixlder.  The 
Hilo  may  l)«  built  with  any  convenient  material  stone,  W(nh1,  brick,  concrete ;  its  walls  even 
may  be  earth.  It  may  l)e  constructed  and  located  in  any  manner  desirable,  above  or  below 
ground. 

The  frnlder  is  usually  cut  small  and  closely  |)ackotl  in  the  silo  and  well  treaded  down.  It 
is  covere<l  by  iMwrds  or  planks  uintn  which  heavy  weights  are  plactnl,  the  whole  cover  following 
the  fodder  lu*  it  settles.    The  weights  are  stones,  logs,  or  boxes  filled  with  earth. 

The  less  the  change  in  the  fodder  the  better  the  ensilage  will  lx>.      In  practice,  ensilage  is 

f;unerally  found  to  iMwsess  an  alcoholic  or  acetic  odor.  This  indicat«>s  a  loss  of  nutrition  and  ^ 
ess  wholesome  fixMi.  Borne  instances  of  fodder  remaining  almost  or  quite  unchanged,  {>oii)t 
to  the  possibility  of  making  it  practicable  to  always  produce  HU(;h  a  result. 

Animals  s(M>n  l>ecoine  accustomtHl  to  ensilHge  and,  it  is  claimed,  thrive  under  it. 

Ensilage  should  \m  given  at  first  in  small  quantities,  gradually  increasing. 

The  question  of  the  value  of  ensilage  is  not  yet  deHiiitcly  settletl.  The  weight  of  experi- 
ence, however,  seems  to  be  in  its  fuvor.  Whatever  may  be  urged  against  it,  there  ai'e  not  a 
few  positive  advantages  in  its  use  which  cannot  bo  questioned. 

Any  who  are  inclined  to  give  it  a  trial,  are  advised  to  read  up  the  now  plentiful  literature 
upon  the  subject,  and  to  XHHiithe  nearent  neighbor  who  hait  built  a  silo, 

Cotton-Seed  Meal.  The  value  of  this  focxl  is  doublo.  It  may  be  worth  its  cost  as  a  food 
— to  cause  increase  of  the  milk.  But  its  manurial  value  is  also  great — exceeding  that  of  any 
of  the  ordinary  grains. 

It  is  a  highly  concentrated  food  and  must  be  fed  with  great  care.  Always  feed  carefu^y 
at  first.  Feed  it  sparingly  both  to  pregnant  and  newly  calved  animals.  It  has  a  tendency 
when  fed  in  quantities,  m  the  one  case,  to  produce  abortion :  in  the  other  case,  garget. 

Changes  in  Diet  are  made  at  a  cost  of  food  or  waste.  They  are  cause  of  loss  in  proportion 
as  they  are  sudden.    Let  them  be  ma^le  as  seldom  as  possible,  and  let  them  be  gradual. 

The  intelligent  proprietors  of  mountain  farms  in  ]x}rtions  of  Europe  begin  the  pasture 
season  by  letting  the  cows  out  towards  night  when  the  cattle  are  not  hungry,  and  even  then 
only  for  an  hour  at  first,  increasing  the  length  of  time,  little  by  little,  every  day.  The  result 
has  been  an  increase  rather  than  a  decrease  in  milk-production. 

The  change  from  a  rich  diet  to  a  lighter  one,  doubtless,  produces  less  disturbance  than  vice 
versa. 


Table  of  Equivalents  ;  on  the  Basis  of  Hay. 
ton,  the  following  are  equal : — 

Per  Ton 
40  to  50  lbs.  Green  Clover (3  |2.00  to  |2.50 


(Approximate).    To  10  bs.  of  Hay,  @  |10  pet 


8 
5»5 

88 

17 

to 


.    Clover  Hay 10.00  .  12.50 

■    "■      ~  8.25  »     4.00 

2.50 
2.00  »  3.00 
2.50  .  6.00 
6.00  .  10.00 
5.00 
Per  Bush. 

4ito  6  lbs.  Wheat. @  50c.  to      67 

5  >    6    »  iBarley 40      .       48 

4  »    7    »    Oats 25      .        42 

5  »    6    »    Indian  Corn 47      •        56 

8  1    5    >    Peas  or  Beans 60      >  $1.00 

6  •    7    »    Buckwheat 43      »        50 


10 
80 
40 
50 
40 
16 
20 


Green  Indian  Corn 
Dried  Corn  Stalks. 

Wheat  Straw 

Barley  Straw 

Pea  Straw 

Buckwheat 


20  to  40  lbs. 
84    >    86    > 

50    . 

45  » 
25  >  80  • 
20    >    30    > 

5  to  7  lbs. 
2    >   4    « 

10  to  12  lbs. 
10    . 

16  .   18    . 

17  .   18    • 


Potatoes @ 

Mangel- Wurzel  . 

Turnips 

White  Carrots. . . 

Red  Carrots 

Cabbages 


Per  Bush, 
7ic.  to  15 
8i 


8* 
6 

12 
25 


10 

16 

PterL6. 

fc.    to    1 

U       •     H 


Linseed . .   @ 

Oil  Cake 

Per  100  Lbs 

Wheat  Bran @  40c.  to  50 

Rye  Bran 40 

Wheat  Chaff  ....       28      •  81 

Rye  or  Barley 29      »  81 


Rye  Straw,  same  as  Green  Clover  ;  Oat  Straw,  same  as  Barley  Straw  ;  Rye,  same  as 
Indian  Com  ;  Pea  and  Oat  ChaflF,  same  as  Wheat  Chaff. 

Shelter.  The  importance  of  stabling  animals  is  not  fully  realized.  If  it  were,  animals 
would  never  be  seen  snivering,  even  on  the  prairies,  where  an  economical  shelter  would  permit 
it.  Granted  that  the  animaJs  live  through  the  winter  and  appear  to  tlu-ive,  it  remains  true 
that  more  food  is  consumed,  and  that  disease,  sickness,  loss  of  animals,  especially  among 
young  and  feeble  ones,  often  results  from  an  exposure  that  could  be  avoided  at  a  profitable 
cost.  To  go  to  much  pains  and  some  little  cost  to  provide  good  shelter  for  animals,  to  treat 
them  humanely,  is  to  domesticate  them,  to  lessen  cost  of  keeping  them,  and  to  increase  their 
actual  value,  and  their  yield. 

Salt  for  Cows.  If  cows  were  forced  to  eat  salt  by  it  being  put  into  their  food,  it  might  do 
them  harm,  but  it  is  extremely  doubtful  if  cows  will  eat  too  much  salt,  if  they  are  allowed  free 
access  to  it,  and  free  choice  to  take  it  or  not.  Salt  being  an  apparent  need  for  the  svstem,  will 
help  ib  keep  the  animal  healthy.  This  will  increase  the  flow  of  milk  and  improve  the  quality. 
It  is  believed  that  salt  will  do  this  directly,  and  that  its  use  will  improve  the  churning  quality 
of  the  milk.  But  salt  should  be  given  regularly.  If  not  there  will  be  suffering ;  at  one  time 
from  lack  of  it,  and  at  another  time  from  excess  of  it.  Provide  rock  salt,  and  have  a  place  for 
it  where  the  cows  can  always  go  to  it.  Put  a  trough  in  the  yard ;  or  a  box  in  the  side  of  a 
building  (with  a  roof)  ;  or  a  box  under  the  cattle  shed. 


MO 
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Vfaltuktg  Cowi  ■  How  Often.  It  may  In>  roKunltHi  iih  a  pnu'tico  that  cows  will  drink  water 
oltener  iu  sutunier  than  in  winter.  8<»n>e  k'xxI  farnnTH  wat«*r  onot*  a  day  In  winter  and  twic«  in 
lummer.  If  cows  art*  turnexl  out  for  water  twice  a  day  in  wiriter.  it  iH  enouRh.  But  if  water  wen- 
oonveuiently  available,  it  would  Ije  Iwtter  to  Rive  at  least  thrice  daily,  even  in  winter.  In 
■ummer  eapeoially,  it  is  better  to  allow  Htook  constant  iwce«8  to  wat*r.  in  plentiful  (|uantitieti. 

If  cows  are  turned  out  to  water  when  weather  Ih  cold  they  hIiouUI  Ih>  put  iMVck  immediately. 
If  the  weather  ia  mild  they  will  be  the  b«>tter  for  a  little  while  of  airinR. 

Warm  or  Cold.  In  winter,  warm  water  Ih  In'tter  than  cold.  If  not  Bupplied  warm,  the 
temperature  muBt  be  raise<l  in  the  Ixxly  of  the  animal,  and  thlH  heatiuR  is  at  the  expenne  of 
food.  When  Htable  is  properly  ventilatcnl.  in  cold  weather  a  deal  of  fixxl  muH';  he  expended  to 
keep  the  cows  warm.  It  wouhl  Ik?  thu8  not  only  a  HavinR  of  focxl  to  give  cowb  warm  water, 
but  would  be  lest*  of  a  tax  upon  the  phyHical  economy . 

On  the  other  hand,  artificial  lieatinR  of  water  Ih  done  at  cost  of  fuel  and  time.  ^^  hether 
it  will  be  a  Rain  to  heat  the  water  will  depend  u|M)n  the  cheapness  and  convenience  of  iieatinR. 
The  fuel  retjuired  to  heat  tlie  water  would  not  lie  likely  to  cost  so  much  as  the  fuel  in  the 
shape  of  few!  supplie<l  to  the  animal  with  which  to  warm  the  water.  If  the  work  of  heating 
can  be  made  reasonably  liRht  and  convenient,  the  advantaRe  would  be  decidedly  in  favor  of 
heating. 

Carding  Cows.  The  skin  is  one  of  the  outlets  for  wivste  matter.  Life  and  health  deiiend 
no  more  uixm  the  assimilation  of  food  for  maintenance,  than  upon  the  discharge  of  all  the 
waste  matter  in  the  animal  economy.  Abundant  provision  is  mn!de  for  the  escaix'  of  all  waste 
matter,  but  it  is  all  ntHnled.  The  itlcin  does  a  larRe  part  of  the  work  of  eliminatiuR  the  waste 
of  the  system.  The  skin  is  not  a  perfectly  closed  covering.  It  is  full  of  pores  which  are  nature's 
ohannels  for  the  escape  of  waste,  or  impure  matter    The  escape  is  in  perspiration  or  sweat. 

In  a  state  of  nature,  the  skin  of  animals  is  -in  a  comparatively  nealthful  condition,  and 
performs  its  functions  properly.  The  vieorous  action  in  wild  life,  the  air,  sunshine,  rain- 
washings  and  the  roomy  fields  afTordinR  always  a  new  and  clean  bed  :  all  this  conduceH  to  the 
healthful  condition  of  an  animal.  Its  skin  takes  care  of  itself.  Perspiration  is  perfect,  and 
the  impure  matter  is  evaporated,  rubbed  off,  or  washed  off.  Not  so  in  a  state  of  aoraesticity. 
There  la  a  leas  viRorous  state  of  health,  induced  by  the  Reneral  habit  of  life,  and  the  skin  and 
all  the  oi-Rans  feel  it.  None  of  the  orRans,  internal  or  external,  are,  in  this  condition,  so 
capable  of  proi)erly  doing  their  own  work.  Yet,  if  one  organ  be  obstructed,  the  other  org»ns 
are  called  upon  to  ao  more  than  their  own  (mrt  of  the  work.  It  ia  under  such  conditions — when 
it  can  least  De  afforded,  that  some  of  the  organs  are  obstructed.  The  confinement  of  animals 
during  a  season  of  the  year  in  closed  herns,  the  lack  of  exercise,  the  artificial  diet,  the  limited 
apace,  the  tainted  atmosphere,  have  the  effect  of  reducing  the  vigor  of  the  whole  system,  and 
eapeoially  in  impairing  the  functions  of  that  part  of  the  system  >vnich  is  no  less  important  than 
the  other  organs  as  an  outlet  for  waste  matter — the  skin. 

Thia  condition  of  things  in  artificial  life  is  artificially  met.  First,  by  making  the  condi- 
tion as  favorable  as  possible — in  keeping  the  stall  of  the  animal  clean  and  well  littered.  Second , 
by  cleaning  the  body  of  the  animal — by  an  occasional  washing  or  spon^in^,  and  a  daily  brushing 
or  carding.  If  this  be  not  done  the  skin  liecomes  clogged,  the  perapiratiion  is  retained  in  the 
blood,  poisoning  the  blood ;  or  if  the  animal  be  a  milker,  making  the  milk  impure  and 
unhealtlif  ul,  and  tainting  the  products  of  the  milk.  Thorough  brushing  removes  the  scurf  and 
{)romote8  healthy  action  of  the  pores. 

The  moat  effective  means  of  securing  this  desired  result  of  a  clean  skin  and  a  healthy 
action,  ia  the  card  and  brush.  The  use  of  the  card  is  demanded  at  all  times  where 
animals  are  atabled,  but  it  ia  demanded  especially  when  they  are  shedding  their  hair.  The 
brushing  should  be  daily — and  will  repay  the  labor — but  if  the  dairyman  thinks  that  this  cannot 
be  done,  let  it  be  done  leas  frequently — at  least  omre  a  week. 

It  is  the  common  practice  to  apply  thia  care  to  horses,  but  it  ia  not  a  common  practice  to 
apply  it  to  cows.  Why  thia  is  the  case  the  writer  cannot  explain.  That  there  is  no  sufficient 
reason  for  it  the  writer  is  sure.  If  there  is  a  constitutional  difference  between  the  two  animals 
and  the  structure  of  the  skin  that  makes  a  clean  akin  and  oi)en  }x)res  nepeasary  to  the  health  of 
a  horae  and  not  to  a  cow,  the  writer  has  yet  to  learn  it.  It  is  jxjssible  that  becauae  of  the 
larger  value  of  the  horse  the  owner  believes  the  time  spent  uiK>n  it  well  {laid  in  the  one  case  and 
not  in  the  other.  It  may  be  claimed  that  there  are  farmers  with  whom  labor  ia  ao  valuable 
and  whose  cows  are  ao  worthless,  that  it  will  not  pay  to  card  the  cows,  even  to  maintain  them 
in  health  and  to  have  the  milk  good  and  pure.  If  this  be  the  case  it  is  better  either  that  their 
cowa  be  improved,  or  the  dairy  sold  off  and  the  high-priced  labor  be  turned  into  a  more 
congenial  and  profitable  channel.    Card  the  cows. 

Exercise.  There  is  no  doubt  that  every  animal  as  well  as  man  absolutely  requirea  exerciae 
as  a  condition  of  good  health,  and  thorough  exerciae,  or  exercise  of  different  parts  of  the 
system.  Animals  may  do  comparatively  well  when  shut  up  all  winter  in  a  stable,  but  their 
well-doing  is  owing  not  to  lack  of  exercise,  but  to  the  absence  of  other  unfavorable  conditions, 
or  to  some  favorable  conditions  in  other  respects.  Preserve  the  favorable  conditions  otherwise, 
and  add  the  exercise,  and  the  animals  would  do  still  lietter.  But  unless  exercise  can  be 
provided  without  the  unfavorable  conditions  sometimes  attending  it,  it  is  better  to  be 
without.  For  instance,  to  leave  animals,  for  the  sake  of  exercise  out  of  doors  long  enough  to 
become  cold  and  wet  and  chilled,  is  to  waste  the  extra  feed,  to  resist  the  cold,  and  to  cause 
disease  aa  a  result  of  such  exposure.  Eapecially  ia  this  true  of  cows  in  full  milk,  which  require 
only  the  gentlest  exercise,  and  are  very  susceptible  to  exixwure. 

During  cold  weather,  it  is  economy  to  give  cattle  very  little  exercise.     It  is  enough  in 
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extreme  cold  weather  to  let  the  cattle  out  at  ncKin  for  a  nhort  time  only,  at  which  time  they 
mav  be  also  watered.  Accustom  cattle  to  go  iKUik  to  stable,  and  it  will  be  notiiiMi  how 
willingly  thev  seek  comfortaltle  (|uarterH,  and  bow  unkindly  they  take  to  the  pleaHure  of 
shivering  in  the  outside  cold. 

Fertilising;.  In  nature,  nothing  is  pr(Mlu(»Hi  from  nothing.  A  blade  of  grass  will  no  more 
grow  without  food  than  will  a  cow. 

Plants  are  deiH'udent  uixm  the  soil  in  which  they  grow  for  the  frnxl  wliich  tliey  need. 
This  food  is  calltnl  plant-fmta.  Home  soits  are  ricdier  than  other  hoIIh  in  ))lant-f(MNi ;  but  all 
soils  are  alike  in  this,  that  the  amount  of  plant-f<MMl  contained  is  limite*!.  Home  soils  may  In< 
drawn  upon  for  years  and  yet  retain  Hut1i(;ient  to  promote  growth  of  plantft ;  other  soils 
contain  a  light  supply  and  will  hold  out  against  a  dram  but  a  short  time  ;  and  all  soils  will  give 
out  s<M>ni*r  or  latt>r.  If  the  plant-food  contained  in  th-*  soil  of  earth  were  exbaiiHttHl,  the  eartli 
could  yield  no  fruit,  and  the  raceii  dependent  upon  the  fruits  of  the  eartii  would  \tv  starve<l  out. 
Every  tiller  of  the  soil  who,  l)y  constant  cropping,  drains  his  soil  of  the  plant-fpod  of 
which  his  strain  and  other  productions  are  cotn{K)Hed.  is  helping  to  bring  the  earth  to  such  a 
state  that  it  will  fail  to  suppo/t  liutnun  and  aniuial  life.  If  life  is  so  de^iendent  upon  such 
plant-food  as  caustw  a  blade  of  grass  to  grow,  it  is  suiely  true  tliat  lie  is  a  benefactor  who 
Increases  tliat  plant-ftxHl  a(»  that  two  blatles  of  gross  will  grow  wht're  only  only  one  grew  before  ; 
but  what  is  he  who  causes  ncme  to  grow  where  one  grew  before  ? 

Man  cannot  create  ))lant-fo<Ml,  nor  can  he  destroy  it ;  but  lie  can  waste  it,  or  he  can  save  it. 

If  man  can  prevent  the  untoward  result  of  waste,  he  owes  it  to  himself  and  to  posterity 

to  do  so.    Antf  while  it  holds  true  that  by  the  sweat  of  his  brow  man  must  eat  bread,  be 

must  cease  to  waste,  and  labor  to  save,  or die ! 

Is  it  possible  that  there  is  needed,  in  this  wonderful  advanced  nineteenth  century,  any 
prompting  to  the  intellij^ent,  humane  tillers  of  tlie  soil,  the  bono  and  sinew  of  the  world,  to 
nave  a  due  regard  to  their  duty  to  tliemselves  and  the  humanity  of  the  future,  wliose  heritage 
of  earth  and  land  and  farm  it  is  that  they  hold  for  their  seasim  I  While  nine  out  of  ten  farms 
are  left  poorer  by  the  farmer  wlien  he  is  done  with  them  than  when  lie  took  tliem,  so  long  is 
there  need  for  speaking  out  upon  this  subject. 

How  shall  man  prevent  the  disaster  of  soil  depletion?  By  one  of  those  wonderful 
provisions  of  nature,  the  elementb  of  earth's  prmlucts  tliat  are  essential  to  the  growth  of  these 
products,  after  having  been  utilized  for  the  purposes  intended,  are  thrown  aside  as  waste,  and 
are  available  for  use  again.  All  that  is  required  of  man  is  to  pick  up  this  waste  and  retuim 
it  to  the  mil. 

Nature  'iOS  provided  a  nuiwrabundance  of  this  plant- food  in  the  soil,  so  that  while  the 
necessary  amount  required  for  plants  and  waste  is  absent,  the  soil  may  continue  to  produce ; 
and  possibly  to  provide  in  a  reasonable  degree  against  the  ignorance  or  thriftlessness  or 
mistakes  of  man. 

This  superabundance  is  the  margin  that  nature  always  provides — that  important  reserve 
that  is  one  of  the  gi'eatest  lawH  in  the  economy  of  nature. 

To  profit  by  this  margin,  and — because  the  soil  for  a  time  responds  to  the  calls  upon  it — to 
idly  neglect  to  return  to  tlie  soil  its  need  and  due  is  to  mistake  a  merciful  provision  of  nature, 
and  to  abuse  a  kindness.  On  the  other  hand,  to  t)e  careful  to  return  to  the  soil  all  the  essential 
elements  of  soil-production,  is  to  intelligently  and  rightfully  interpret  nature;  it  is  to 
profitably  moke  the  eartli  a  manufactory  of  wonderful  products,  for  which  she  uses  as  raw 
material  what  is  for  any  other  purpose  waste,  and  only  waste.  It  is  to  provide  for  the  life  ahd 
feeding  and  comfort  of  the  ptwple  of  earth,  now  and  in  coming  generations. 

If  this  be  true,  the  farm-boy,  wlirise  range  is  from  liarn-yard  to  field,  whose  dress  and 
tools,  suited  to  his  labor,  are  heavy  lKK)tH  and  four-tined  fork,  whose  lalior  is  neither  light  nor 
odorous,  has  a  callinaf  the  nobility  of  wliicli  is  befitting  the  dignity  of  the  wisest  and  l)est.  He 
is  a  servant  of  humanity  and  a  benefactor  of  his  race.  By  virtue  of  his  labor  the  multitude 
are  fed.    Without  his  labor  the  plenty  of  to-day  would  be  famine  to-morrow. 

Does  he  know  the  meaning  of  his  vocation,  and  does  he  know  how  noble  and  high  is 
his  calling  ;  or  does  he  disparage  hiiiiHelf  and  envy  the  existence  of  the  dude,  whom  he  Iios  to 
feed,  and  who  is  like  tlie  lily  in  tliat  he  neitliev  toils  nor  spins,  liut  unlike  the  lily  in  that 
he  has  not  even  the  merit  of  Ix'auty  as  a  reason  for  existence.  Let  us  have  fair  and  true 
understanding  of  this  matter. 

"  The  man  who  continually  gathers  from  the  soil  and  returns  nothing  to  it  until  he  can 
gather  no  more,  changing  a  fertile  smiling  land  into  a  sterile  wilderness,  impoverishes  himself, 
wrongs  his  country,  and  beggars  liis  cliildren."    (Bruckner). 

"The  day  will  come  when  this  raw  material  (stable  manure)  of  future  crops  will  be 
considered  as  wortliy  of  a  store-house  as  the  crop  itself."    (Bruckner). 

"  Different  manures  affect  the  proportion  of  gi-asses,  and  the  different  species  of  grasses 
are  thus  increased  or  diminisiied. 
'  "  The  use  of  manures  increases  tlie  crop  of  hay,  influences  the  kinds  of  grasses  ;  and  the 

character  of  the  weeds  is  also  determined  by  the  fo<xl  supplied."    (Rotliamsted  Experiments). 
Manure  must  not  he  left  too  dry  and  allowed  to  heat  and  burn.      It  must  be  kept  moist. 
It  may  contain  all  the  liquid  manure  or  water  it  can  absorb  witliout  leaching.     Manure  sliould 
be  sheltered  to  prevent  leaching  by  rains. 

"  Wheat,  barley,  oats,  corn,  potatoes,  buckwheat,  turnips,  beets,  carrots,  cabbage,  hay, 
and  crops  of  all  kinds,  if  sold,  will  remove  more  plant-food  from  the  farm  than  milk.      Of  all 
animal  products,  milli  takes  most  plant-food  from  the  farm  and  butjier  least." — Amer.  Agr). 
Ashes.     Wootl  ashes  contain  about  ten  per  cent,  of  potash,  three  per  cent,  of  pliosphoric 


1<» 


SCIENTIFIC    DAIRY   PRACTICE. 


acid,  with  thirty  or  forty  jier  cent,  of  Hnio.  Leached  wooxl-ashes  contain  only  about  one  per 
cent,  of  potash,  about  one  and  one-half  per  cent,  of  phosphoric  acid,  and  thirty  or  forty  per 
cent,  of  lime.    They  are  of  much  value  as  a  fertilizer,  and  excellent  as  a  disinfectant. 

Muck.  Muck  is  a  dark-brown  earth  tliat  has  collected  in  l)og8  and  other  wet  places.  It 
is  tho  remains  of  plants  Wivt  have  ander^one  ])artial  deconijioaition. 

Muck  is  rich  in  vegetable  matter,  and  iMwsesses  sufficient  value  as  a  urtilizer  to  pay  for 
digging  it  djid  hauling  a  considerable  distance. 

Muck,  when  dry,  is  also  an  absorbent,  nnd  may  he  used  to  absorb  and  save  liquid  manure. 
The  immediate  value  of  muck  as  a  fertilizer  is  increased  by  mixing  with  manure. 

Muck,  WTien  first  dug,  is  not  in  the  best  condition  for  use  either  as  an  abBori)ent  or  a 
manure.  It  needs  to  be  dried  for  the  tirst  imrpose,  and  sweetened  for  the  second.  To  "  make" 
it,  or  bring  it  into  condition,  it  should  l)e  left  exposed  to  the  air  about  a  year.  Let  it  be  dug 
at  the  most  convenient  season  when  tlie  muck-lHHl  is  dryest;  and  remove  to  the  nearest  place. 
\P\en  it  has  "  weathered,"  alwiit  a  year,  remove  and  store  it  near  the  stable  where  required. 

The  air  and  frost  will  change  the  soggy,  heavy,  useless  mass  to  a  dry,  light,  aoaorbent 
fertilizer. 

Muck  has  a  groat  value  compoate<l  with  ashes.  Two-thirds  muck  and  one-third  stable- 
manure  make  an  excellent  fertilizer.  Throw  a  quantity  of  muck  on  the  droppings  of  the 
cow  stable,  once  or  twice  a  week,  and  use  for  top-tiressinj;  ^I'liss  Innd  in  tiie  fall. 

Plant-food  has  to  be  restored  even  to  pasture-land,  iM^caiise  of  the  tact  that  in  the  milk  and 
growth  of  animals  there  is  carried  away  from  the  land  niore  than  is  returned  to  it.  Pasture 
land  does  not  differ  from  other  land  in  the  fact  that  to  take  away  from  it  without  adding 
thereto  must  in  time  exhaust  it.  The  exhaustion  is  ijerhaps  more  alow  in  pasture  than  in 
grain  fields,  because  the  br^nnce  against  it  is  less,  but  it  Irf  sure.  This  loss  in  pasture  must  be 
made  up.  Manure,  natural  or  chemical,  must  be  applied.  Ah  the  pasture  cannot  be  ploughed, 
the  manure  niust  l»e  applied  as  a  toiMlressing. 

FoM  fnr  Manure.  Unquestionably,  many  fixxls  have  a  large  manurial  value  to  be  spread 
upon  the  soil  in  a  raw  state.  Cotton-seed,  cotton-seed  cake,  malt-sprouts  bran,  com,  all  have 
a  manurial  value,  \v  some  cases  possibly  equal  to  their  cost.  One  frequently  hears  them 
recommended  as  man  re.    Such  use  of  food,  however,  is  not  economical. 

Everything  that  has  a  food  vah'e,  gives  a  feeding-waste  that  also  hits  manurial  value. 

In  some  caaos  the  manurial  value  is  almost  as  great  as  before  feeding.  It  is  so,  for 
instance,  vith  cotton-seed  cake  and  bran.  Better  economy  than  to  apply  fcixl  as  a  fertilizer 
is  to  feed  it  out  to  cattle,  and  carefully  save  the  manure  excretetl.  Where  food  by  reason  of 
excest  and  cheapness  cannot  be  all  profitably  used  as  f(X)d,  it  may  he  economically  used  for  a 
fertiliz  T.  But  where  it  has  a  f<XKl  value  that  makes  it  worth  feeding,  it  is  most  economical 
to  make  it  serve  Iwth  as  food  and  manure. 

Advantages  of  Underdraining.  "  Underdraining  prevents  drought ;  renders  soil  earlier  in 
spring  ;  warms  the  lower  portions  of  the  soil ;  prevents  the  grasses  from  running  out ;  allows 
work  to  be  done  sooner  after  rains ;  impro^-^s  the  mechani(!al  texture  of  soils ;  prevents  in  a 
great  measure  grass  and  winter  <^ain8  from  lieing  winter-kille<l ;  prevents  the  tnrowing  out 
of  grain  in  winter ;  furnishes  an  increasetl  supply  of  atmospheric  fertilizers ;  keeps  off  the 
effects  of  cold  weather  longer  in  the  fall ;  accelerates  the  distintegration  of  the  mineral 
matte^-s  in  the  soil ;  enables  the  surface  soil  to  lie  deepenetl  by  removing  excess  of  water ; 
causes  the  poisonous  excrementitious  matters  of  plants  to  be  carried  it  of  reach  of  their 
roots. 

"  Underdraining  causes  a  rjore  even  distributicm  of  nutritious  matters  among  those  parts  of 
the  soil  traversed  by  nvots :  it  pi-events  the  ffirmation  of  acetic  and  other  acids,  which  induce 
the  growth  of  sorrel  an  J  other  weeds  ;  it  prevents  the  formation  of  so  hard  a  crust  on  the 
surface  of  tSe  soL'  as  it'  customary  on  heavy  lands;  it  prevents,  in  a  great  measure,  the 
evaporation  of  water,  and  the  consequent  abstraction  of  heat  from  the  soil  :  it  atlmits  of  fresh 
quantities  of  water  from  rains.  et<;.,  which  are  always  more  or  leKs  imbueti  with  tlie  fertilizing 
gases  of  the  atmosphere,  to  lie  dejMJsited  among  the  absorl)ent  jmrts  of  the  soil,  and  given  up 
to  the  necessities  of  plants." 
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Grain 28 
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Heating  Milk 10 

Herd-Books 90 
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Muck 102 
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In  the  above  illustration  are  Represented  Bu  iter  in  fine  grains,  •con/fared 
'7vith  Whiv^t;  Sago,  Tapioca,  Peas,  and  Marbi.es,. <///  th  theaxder  named.  The 
butter-grains  are  smaller,  than  •  anything  beneath  them  ,■ — -so  small,  indeed  that 
photQgfaphy  has  made  them  look  like  snow,  instead  of  like  sand,  as  they  actually 
\appeared  to  the  eye.  The  aoorie  is  given  to  shoic  ili  how  fine  grains  it  is  possible  to 
7vash  butter  in  the  churn.  The  grains  as  above  are  finer  than  required  in  general 
practice  ;  %'here  they  may  have  an  appearance  something  like  the  cut  on  ///«  Outside 
OF  Front  Cover. 
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